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In 1976 it was estimated taat ninety-one percent of 
Mettary LeclLuits weculd obtain training in their occura- 
tional sukspecialties resulting in 80,000 man-years of 
Meagan~ees' time and ccst about two billion dollars [ Ref. i]. 
Due tc this high training cost, manpower planners in 1$76 
meee nOw in 1984 rave scugnot to identify "successrul" 
perscnnel for technical scnoois by using personal entry 
@maracteristacs. Clee ave enasmoseCizaca liye tT ombowed tris 
Manpower policy but aitnough its aetnod of selecting 
trainees has met training needs, it has not been successiul 
Baeepredicting actual military job performance [Ref. 2]. the 
desire tc jredict jck performance has evoived due te the 
heed to set enlistment standards at appropriate leveis, the 
trend to arprely "systens analysis" to all manpower leveis in 
the fcrm of modeling, the realization that potential bias 


can €xist in selecticn tests, and the need to validate these 


tests with elements that reflect job benavior [Ref. 3}. Ss 
entry level characteristics can be linked to Specific Navy 
Katings, then, Siecectveeney-setne igdiVidtlai will enjoy 


greater success during his gwilitary enlistment and the Navy 
will Fenefit in enhanced readiness by having personnel mere 
accurately assigned te joo ratings. 

In keeping with the afrorementioned theory, the purpcse 


of this thesis is to lcok at data available on two ccmmuni- 


Beemons Lratings, Signalman (SH) and kKadioman ({RM), EO 
develcp and compare or contrast models which isclate 
predictors cf job performance in these ratings. The models 


Will te developed through the use of statistical regression 
and discriminant analysis on data collected both before and 


durinc the enlistment. The development of better selection 





MeeGceaqules 2£Ob these Tatings 1S of value to the Navy cecause 
Eoth ratings aave been subject to hign attrition rates for 


me —erirs. term. AcCcCOLding to a 1991 attrition severity index 


2s 


develcred ira Naval Postgraduate Scnool tresis, SiS 2ar. 
RM's are ranked at 79 and 81, respectively, on a scale where 
My represents the i.east severe attrition rate and 35 tne aost 
severe. While attrition may result as much fron eévents 
Peeurcring after enlistment as from factors existing kLerore 
Sa@rastment, it is useful to control the latter if fessitle 
[Rer. 4]. The models developed by tris analysis may reveal 
that additicnal perscnai variables exist which are statisti- 
M@eprly scund predictors of successful future performance; if 
meme che Navy might add this informaticr tc the ktody of 


knowledge it uses in determininy selection procedures. 
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II. THE NAVY SELECTION PROCESS TODAY 


aS a —_—— a EE ee ee ee ae ee = a ee 


Mee ERSEECTIVES ON THE NAVY SELECTION PROCESS AND DATA 
ANALYSIS 


In approaching tke issue of enlistment standards fcr the 
selection or the Signalman and Radioman ratinys, the authors 
realized that analysis of observations of members of the 


mieiancs couid only te useful in the context orf the precess 


Er 
oy 


@eeselection itself. If one accepts that the purpese cf t 
data analysis is to attempt to create models whicn mav yield 
a better selection rate of successful individuals, th 
4s important to knew not only how the nodels may fit into 
the selection process, but also what otner factors are 
affecting selection tcday. The necessity to put the rela- 
tionship between the selection process ana data analysis 
into ferspective resulted ina study or the selection liter- 
ature tc gain information on the selection process. Het 
kecame guickly apparent that the information was nct to be 
gleaned from the literature. Previous NPS theses, which 
Will ke summarized in Chapter IY, provided much detailed 
MimmorMaticr on the e¢xecution of a data analysis of the 
Nature intended but little tackground on hcw the results 
would really fit intc the actual selection process. It was 
deterrined eee, ele assessment Ofte Current selection 
Frocesses, at the recruiter and ciassirier levels, should be 
done so that the authors and the reader could approach the 
data analysis from an enlightened viewpoint. fo snus €Lrd, 
the remainder of this chapter presents the selection process 
today ard kighlights the roie of individuals as well as 


Mmreormation in selection. 
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Plot obo rbe. sON PRCCESS Al TBE LOCAL LEVEL 


Screening to see that individuals meet enlistment stan- 
Mm@eds Lecins at the local level With an interview cy the 
recruiter. An individual may be diSyualified 1© the inter- 
view reveals that he has snortcomings in any of the 
following areas: character, health, age, law involvement, 
legal dependent limits, education level, narcotics invoive- 
nent, guardian ccnsent, Or previous enlistment. 
Disguaiifying sShortccmings might izxclude, for e€xX4afrpie, 
having been convicted of a felony oc nore than tnree misde- 
meanors, having used hard drugs, or having an unacceptacle 
reeniistizent code based on prior miiitary service. ters 
sometimes possible to get a waiver LOL certain 
disgualifiers. This interview is known as a "blueprint." 

If the "blueprint" shows that the individual is a 
potentially accertable recruit, nei1is given a practice test 
consisting of samples of guestions from eacn teSt in tae 
ASVAB rattery. Based on this sample, the recruiter ccmfputes 
a preliminary AFQT fercentile score which is expected to 
correspond closely with what the person will score if he is 
@abowed to take the cfficial ASVAB. The AFQT 185 computed b7 
adding the scores on selected portions of the ASVAB Eattery 
to deterfine a faw s¢&core which is converted to the AfFQT 
percentile score. 

This preliminary AFQT score is used with age and educa- 
tion infcrmation to determine a preliminary SCREEN score. 
SCREEN stands for "Success Cnances for recruits Entering the 
Meayey' and projects the possifility of succeediny in the 
fleet during the first year of enlistment. Ea iinacilon Of 
the SCREEN Table I [kef. 5] wall help the reader understand 
the fcllcwing example. ASManeteen-year-old with an AFCT of 
60 would score 88 SCREEN points if he had a high schcol 
diploma, 80 if he held a GED certificate, and 73 if he had 
no decree. 
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TABLE I 
Ger meena wc eoe son ROCRULTLS ENTERING THe Nav? 





(SCREEN) 
EDUCATION LEVEL 
—ii cl... {| ..... is er 
AFOI SCOEE | AGE EIGH SCHOOL | GED/CRIy | | NEITHER 
TTPLOMA HOME STUDY | 
GRADUA 1E* | COURSE 
65-10C 12719 | 33 ia os ea 
J 20+ | 30 | 82 | 74 
A794 Wigs io 4 0a mele i waite 
| 20+ | 88 | 73 , 71 
Ee 66 ee a ae | 80 173 vgn 
aca Mininua 
loos | Bq | ag | 67 SCREES 
oO Be 
19-37 | 47-19 | 33 | 75 i} 68 bility 
ine are 78 ! 79 | 62 
17-18 | 17-19 ae | 68 i! | ee 
| ernie | 61 | 56 
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*AsS defined in paragraph 1-I-/7a. 


All these are atove the migimum SCREEN eligibility sc the 
Meeekiter would consider this person a potential recruit. 
If this same person were to appiy arter he reached his twen- 
frmetn birthday, then nis scores on SCREEN would be 84, 15, 
and 67 respectively, assuming his AFQT had not changed. 
Since 67 is below mininum eligibility, if this person had no 
degree, he would net gualify for entrance into the Navy. 
The recruiter would have to decide whetner to give him the 
official ASVAB (hoping he would do better than on the pfrac- 
tice test and thus raise his AFQT), whether to suggest that 
he study fcr the ASVAB uSing oue of the many commercial 
study guides available, Or whether to tell the individual 


that he is not an acceptabie applicant. It should te noted 
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Memencia. the CCaponentsS Of SCReiN scores currentiy 
Me eteerene Sadie a2 tae Components for the SCaEEN €cores 
found in the data base on wnich tne analysis in this thesis 
has teen conducted. PabvnebeoenteN Scores included maritai 
status and numbers of dependents as predictors. 

Ferscnse with acceptaple preliminary SCREEN scores are 
given tne officai ASVAB test, versions 8,9, and 10 cf which 
are currently administered. They econsist of the Eclicwing 
tests and range of sccres: 

GS- General Science: 22-€7 

A&- Arithmetic Reasoning: 28-07 

WK- Word Knowledge: 20-62 

Pe raltajraph Comprehension: 25-03 
NC—= Numerical Crerations: 20-63 

Gs Coding specds 29-75 

Neo-eaUuLO abd spOp Luizortation: 28-65 
“K- Math Knowledge:3 2-71 

MC- Mechanical Comprehension: 26-6/7 
foivocerontce UErOrmatlions 26-6 / 
VE- Combinaticn WK and PC;20-63 

Answer sheets are scored at Military Entrance Precessing 
Stations (MEPS) and scores for ASVAB tests WK,PC,AR, and NO 
are sent Lack to recruiters who then use the forzula "WK + 
Peet AR +1/2 NO" to ccmpute raw scores. Tne raw sccres are 
translated into official AFQT fercentiles and used to daeéter- 
Meoe Oificial SCREEN scores. The AFOOT ais also used to 
classify persons intc mental groups as follows: 

AFCT 93-100 = Category I 

Bel 65-92 = Catecsory II 

AFQT 49-64 = Category III-A 

meOt 31-48 = Category III-B 

AFCT 24-30 = Category IV-A 

me category IV-E cr V individuals are currently teing 


accepted into Navy active duty programs. Individuais who 


/ 
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Meercidiigeteec entrance Fe .uilTements are Sent to the Navy 
Recruiting Di ict deadguarters £08 pLlocessing ane 


SE 
classifying. [{Ref. 6: 


Meee JHE SELECTION PRCCESS WITHIN HIGH SCHOOLS 


Meovee Version 5 25 administered in high scnools to 
students who desire tc take it. Meetse all ClLaecr forr cf the 
ASVAE which is now administered only in hign schools Lut 
which is still considered a vaiid predictor of Navy schcoi 
perfcrmance despite @isnorming cropleas associated with it. 
Menke 5 consists of the following tests and range of sccres: 

Gi- General Infcrmation: 20-60 
Pi-emesicd. OLrerdations: 20-09 
aD= Attenticn tc Detail:20-80 

WK- Word Knowledge: 23-€4 

AR- Arithmetic Feasoning: 23-65 
S€P- Space Perception: 20-66 

YK- Math Knowledce: 26-6/7 

Fi= Blectronics Initormaticn: 20-68 
MC~- Mechanical Ccmprehension:25-71 
GS- General Science:24-70 
Bove i Nronp mation: 20-65 

Ai- Automotive informa tion: 26-67 

Answer sheets fcr ASVAE 5 are aiso scored at MEPS and 
recruiters add the Wk, AR, and SP scores to get a raw score 
which is converted tc AFQT percent and used in detergining 
Gamo titiciai SCREEN score. PiaivrIaiats are Notirtied that 
Meee can guality for the military, and if they are inter- 
ested, they are "bluéprinted" as described earlier. High 
school students whe meet enlistment standards are aiso 
Erocessed and classified at the district level. ASVAB 5 is 
of interest primarily because the testing scores in the data 
Tase cn which the analysis for this thesis was ccnducted 
Meme genéerated from ASVABs 5, 6 and 7 [Ref. 7}. 
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Meo orer TON PROCESS AT TEE DISTRICT LEVEL 


Individuals who have been selected for eniistmrent into 
jae Navy triag facwe ape rucation Iormns to CHee Puay ¥ 
Beeruiting District offices. Iney are given complete rphysi- 
Mais and participate in various processing activities. 
Finally, classifiers interview them and select them to enter 
a Navy rating. 

The Navy classifier uses a job matrix which indicates 
specific requirements for each rating in the Navy. He aiso 
Mas the appiication form which each iandividuai aas fisied 
out, part of which includes a statement reyarding individuai 
preferences. Also in his possession is the fuii catter,; of 
ASVAB scores which he uses to determine tne ratings for 
Meech each individual can gualify. 

Fricr to the actual interview with the enlistee, the 
classifier studies this information. He checks to see 
wnether or not the individual's scores yualiry him tcr the 
job 1n which he has indicated an interest. 

If the individual is willing to accept a six year active 
O@m@ey obligation, he may gualify for RM ainthe Advanced 
fechnical Field and receive special training. Cutoff scores 
fom this pregram are the same for all versions of tne ASVAB; 
WKtNOFAD =149 and AKtET+GS =156 +AR, TOTAL=218. 

The classifier also uses his pre-interview assessment 
time to study a daily availability report which shews jobs 
which must be filled lmmnediately and projects future 
requirements. Deets nisemyob CO Matcn the ‘aprlicant’s 
ability and preferences with the current needs of the Navy. 
Chnce he has assessed how the current reguirements may match 
Mme particular applicant, he meets witn the individual. con 
tne individual is interested in leaving for boot caap imme- 
diately, he may be slated to fill one of the top fricrity 
Sees On the daily availablility report. If the classifier 
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tne Navy's needs with tne individual. the program covers a 


meeene the applicart’s scores ang certain Memoraadcua no 
at 
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Meee places it into a computer proyrammed to optimally 


three month pericd and indicates scnool openings and Navy 
needs for tnat timeframe. It may be programmed for further 
rrojecticns in three mcnth increments. Ir the 1ndividuai is 
interested in entering the Navy immediately, ne must be 
slated intc a current opening unless a later opening is 
tempting enough to make him delay ais entry. If ne desi 
mameaadit, he May be Slated into one of the openings indicated 
by the ccmputer. The classifier must be versatile enough to 
assess the applicant's potential value to the Navy ard match 
Mmemeo ali the factors affecting the situation. An individu- 
al'‘s classification defends very much on how tne classifier 
assesses the situaticn and on what ae chooses to citer to 
moe arrplicant. There 1s, therefore, an element of Charce 
which may flay a large part in the matching of persons to 
jobs. A person may want to become a Signalman, for examrple, 
but if there are no crfenings when he is classified, he wili 
have tc chocse one of the availabie aiternative ratings for 
which his total score of 104 gualifies hin. He may thus 
mma Himseli a Yisbursing Cierk instead of a Signainan. cc 
us the jck c£ the classifier to match a person to wnat he, 
Maes Classifier, thinks is agood available jok and to 
Beaevince the applicant that it wiil be a good job for him to 
accept. It 1S important to emphasize that the classifier is 
primarily ccncerned with meeting the needs of tae Navy and 
that he must classify a large number of people daily; this 
Brocess of matching applicants with jobs is thus often 
accomplished more guickly than the applicant might prefer. 
Cncé€ an agreement has been reached between applicant and 
classifier, a contract is prepared which guarantees him the 


school that has been agreed upon. Currently, almcst 
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BveryGee entering the Navy iS Siated [or scaool rather tian 
mer intO da general rating for on the jop training. Ira 
Merson fails tne schccl, noe is then reassigned to a gereral 


Hatifnc¢ acccrding to the needs of tne Navy. {[ Ref. 8] 
1. Signalna 


Since this thesis 1s focussed on the Sm and &M 
Semegngs, the <ollowirg cutoff information is of use: 

Using ASVAB 5 acombination of WK and AR scores 
Peeling «©6104 will cualify an andividuai for any cf the 
Memento Latings: AK, AZ, CTC, vK, EA, iS, OS, PH, SK, SM. 

Sei igmno (ieee Cymeo sg 10 ad GCombDination of VE and AR 
scores equalling 104 wiil quaiify an individual for the same 


morings. 


¢- Fadioman Rating 


2 oe ee ee aS a 


Usings ASYVYAE 5 a combinatin of WK, NO, and AQd 
Cquailing 149 will qualify a person for Ru. 
Us itigmeno vibe oyeo, 10 a COMDindtion of VE, NO, and CS 


eyualling 149 will qualify a person for Ri. 
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IiI. JOB ANALYSIS AND NAVY OPPORTUNITIES 
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meracuie@n ss f£ne slghalman and kadiOMman ratings are fcoth 
classified as Communications ratings, a Study orf job 
descriptions reveais taat they nave less in common than cne 
Bight ¢xpect. The Signaiman is involved in operating visual 
communicaticns devices and deals primarily in Shir te ship 
communicaticns and in navigation. The Radioman is more 
M@iyersizied, dealing with electronic communicaticns which 
may be of technical nature. Pempomiote unexeectcd, then, to 
Mma that the Arceker and Ratacz [Ref. 9]. complexity scale 
rates SSM's at 50 and R's at &0 wnere tne median is 7/70 and 
scores range from 10to99, 99 being tne most complex Tne 
Secticns which follcw describe eacn rating in detail and 
explain the sea~Shore rotation and advancement tizetatrles 


currently Eéing applied to each. 


Ae TEE SIGNALMAN RATING 


Mee Slignaiman rating has few civilian job equivalents, 
those of quartermaster, harbor policeman, and smali ccat 
@eeratcr. Perscns entering the rating require no srecial 
technical or scientific skills, but are expected tc have a 
Capacity to learn, gccd memcries, ability to think and speak 
Clearly, and good vision and hearing. During the six week 
Class "A" Technical School, tne Signalman learns about kasic 
visual ccmmuniction tools and perfects then. The job 
consists of: sending and receiving formation maneuvering 
emecacCtical Signals; sending and receiving flashing light, 
Semaphore, and signal flag messages; standing visual ccnnru- 
nications watches; encoding and decoding messages; main- 


taining signal eguipment; operating voice radio equifrent; 


is 





MmeeemcmeciOrs tO wislting dignitaries and Passing vesseis 
Poe 'dtessing™ the Ship for special events [Ref. 10]. 
Individuals may enter the rating through on the job training 
as well as "A" school. 

The Signalman is subject to a Sea-Shore frotaticn cycle 
ci five veers sea and two years shore. Le. Ashore, 
Signalaer cannot utilize the skills of their rating sc tiey 
must ke versatile encugh to perform as recruiters, instruc- 
Zors, company commanders, craitmasters, or security 
rersomnel. Because Signalmen can utiiize their skills only 
at séa, the rating is not alwayS open to women. There are 
presently akout fifty female Signalmen out of a community of 
Magee thcusancd. Mest Of sthese “are first-termers whe are 
working aktoard tenders waich are among the few ships ufon 
which wcmen can serve. 

Currently the ‘Signalman iS expected to advance to 
vayygrade E-4 by the end of two years service and to £E-5 py 
the end of three to three-and-one-half years service. 
Further advancement is more difficult and depends heavily on 
turnover within the rating. Detailers indicate that under 
present conditicns Signaimen should advance to :-6 at 
rFetween five and seven years service and to E-7 at between 
thirteen and fifteen years service. Signalmen currentiy are 


é€ligirle for Selective keenlistment Bonuses. [Ref. 11] 


Be. TEE RADIOMAN RATING 


The Radioman rating has numerous related civilian jcps 
including radio and radiotelerfhone operator, telegrapher- 
teletype-writer operator, radio dispatcher, Morse Code radio 
operator, radio message router, radio mechanic, and tele- 
typewriter Lrepairmar. Pemacartiens )to the Learning and 
speaking skills reguired of the Signalman, the Radiotan must 


have demcnstrated aptitude for learning radio code and have 
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Bamudl dexterity, and an orientation towards ctocois, é€ 


io) 


and Wacaines. 

Mimenan them rOoubtecn week Cllass "A" technical scncol, the 
Radictan learns basic skills such aS Communications eguins- 
Ment Operations, typewriting, PAbeewasdogan MOrse Code, 
Tadio-~telephone and radio-teletype communicating, Paci C 
emectricity, electrcnics and communications eguicrment 
Spe cuitry, maintenance of ccmMmunications euuipgent ana 
esting ccmMunicaticnS eguipment. The Radioman's joo 
Meeiludes: transmitting, receiving, LOU, sand 1OCccing 
Tadio messaces; obsérving apfiicaple security regulations; 


advising cn capabilities or condition of radio equipment; 


eeerating, Weal Tle, anGwilaentaritny baagloO €gulvcnent; 
rigging emergency radio receiving and transmitting antennas; 
Maintaining message center files; and operating anda 


coordinating communications systems. [Ref. 12] 


( 


S€a-shore rotaticn for Radiomen varies depending cn tr 


sex and faygrade of the individual. Over the course of a 


Wn 


: 
career, males sfend retween thirty-six to forty-five monta 


ch e€ach sea tour followed [ry between twenty-fcur an 


M) Qs: 


thirty-six months ashore. For E-4 and pdelow, Sea tour 


average forty-five menths while shore tours average only 


Oi 


twenty-fcur montns. tILimnited numbers or females Serve aroar 
tenders, but overseas duty at Communications staticns aiso 
gGualifies as séa duty. Females serve an average of 
thirty-six months overseas followed by a shore tour in the 
continental United States. Shore tour time linits parallel 
m@ose £Or men. Unlike Signalmen, Radiomen's shore duty dces 
aliow them to utilize specific rating sxills; this eis 16he 
reascn wty this rating is open to wonen. 

Currently the Radioman is expected to advance to the 
Tate EF-4 within two years of service, Dobe Oe Overt ie. ENG tO. 
the first fcur year enlistment, to E-6 by year eight, to F-7 
Ly year twelve, to E-~€ by year eighteen, and to E-9 ky year 





yen t y—-twO. Radiomen currently equal t ack 
Reenlistzrent Bonuses. [Ref. 13] 

The Fadioman rating has recently opeen included in the 
Advanced Technical Fieid. PGi vials wileine to accest 4 
Six year active duty obligatioa and wno have the necessary 
Meee Scores can gualizty tor this more technical curriculum. 
ASVAE reguirements are: Wet Ont er) oe (S55 “NK EL + GS = 
156 + Ak, Total= 218. The data in tne data base cn which 
this analysis was ccnhducted predates the offering cf this 


rrogram. [her. 14] 
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IV. LITERATURE REVIEW 


Meee EVIEFW CF DOCUMENTS EXCLUSIVE OF NPS THESES 


iemaectudyeoy PilaGgc  ikef. 15] to identify perscnal char- 
acteristics predictive of military success, maie enlistees 
at Naval training centers at Great Lakes and San [iego 
emeerifg in May, Toei (ane sAugust, 1960, were followed 
Meme their rirst fcur~year ecnolistments. Effective indivii- 
uals were those who completed tne term of enlistment and 
were reccmgrended for reenlistment; ineffective persons were 
those whe separated early from the Navy and were not recon- 
mended fcr reenlistment. Those discaarged due to medical 
reascns cr who died during the period were screened fro the 
data kase. The existence of Naval Reserve enlistees, who 
are required to serve two years of military service resuited 
ina decline in numbers in the data base over the varicus 
Stages of the study. Thus, final screens yielded i/77o 
enlistees in the validation sampie. The study itself was 
divided into four stages: 1) fre-enlistment 2) seccnd week 
Meee LECCuit training Deen hain (Hinta) week or recruit 
training 4) two years of active duty. Stage 1 utilized 14 
predictor variaties (personal characteristics and AfFqQi); 
Stage 2 used stage 1 variables plus four Navy classification 
kattery scores and a rating derived from a psychiatric 
screening exal; Stage 3 used stage 2 variables fius four 
variakles Eased on school performance; stage 4 used staye 3 
Variakles flus four measures based on division officer 
ratings, cause Medan ary record or commendation srcecord, 
Paygrade at the end of two years and averaye semi-annual 
Marks. Results demonstrated that 75.3 percent of validation 


Samples in stages 1 and 2 were effective sailors. Stage 3 
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Mmeebeccteac da /7/<5 percentage; stage 4, 36.1 percent. The 
cross-validation sagyle yielded similar results. meet 
variatles from the criginal 14 in stage 1 were deleted due 
Momiinks tc the criterion. MLV Oumer “predictor Variables 
remained in the study. Product-moment correlations demcn- 
Memeated that Stace 3, final week Of recrult training, did 
not differ greatly from effectiveness predictions in stage 
1, pre-erlistment. 

A study by sands [Rer. 16 } developed a Bera 
Meeedicticn of enlisted tenure - 2 years) model designed to 
be used Ey recruiters to eStimate the survival prokability 
for the first two years of mliitary service. Pred Geers 
utilized were: aptitude test score, number of years of 
schocl ccupleted, age at active duty base date and number or 
Primary dependents. The data rase consisted orf all nenErior 
service enlisted males with an active duty pase date in CY 
[eeoe Ccmpleted data was Compiied in June 1975 for a 2-year 
median length of service criterion. The original data base 
was then split into three groups: SULVLVOLS, losses and 
indeté€rminates which resulted in a survival critericn of 72 
Bemecent and a licss ci 28 percent of a 68,616 Sample size. 
Resuits demcnstrated that Survival rate increases as educa- 
tion increases. Survival increased as mental group category 
increased except for the two lowest groups. This may be 
explained by the small proportion of group IV perscnnel (3 
Memeccnt) ccmpared tc the large numbers in group IiiI-lower 
(30 fer cent). Other results showed that persons enlisting 
at age 1&+ have a higher rate of survival than individuals 
enlistir¢ at age 17 and those with no dependents were mcre 
likely to survive than individuals with one cr omnere 
dependents. 

Ih a study by Lockman [ Ref. 17], SCREEN (Success Chances 
for Recruits Entering the Navy), a method of predicting the 


Probalrility of first year completion of military service 


24 





f2 
fd: 
(iy 
TT} 
Mm 
rel 
fa 
Mm 
A 
ct 


MEE T@iCrMmeCUGieacr, | i6ktal goCu_~, age, race anc 


4 
OG 
(b 


et 
th 


megs, ad= velidatei py a2 Bew conort Of fecruits. 
Martial study, which developed SCREEN, utilized 67,000 nen- 
Meeor Service males who entered the rejular Navy in CY i973. 
iockman's vairdation applied the SCREEN prediction zodeée. to 
CY 1674 recruits and extended data anhaiysis through two 
Mees Of seryice icr the original CY 1973 cohort. Semen 
Showed that the probarility of completion of the first year 
of service for hign school graduates and upper mental groups 
WELE Aarcroximateiy tne same ror both CY groups; sncwever, 
SCREEN chances for thcse with tne least education and a¢cnial 
group were overestimated. Pom stececessful completion cf two 
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menc1es. Further, high school graduates of celow average 
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mental atility experienced higher SCEEEN chanc =£ success 
Mee NOn-Graduates of avove average mental ability cor both 
Maveasian and non-Caucasian groups. Aithough those with GED 
high schocl eguivalencies had a higner SCREEN rate than 
graduates, their success chances were higner than =nien- 
graduates. Results also showed tnat the attrition rate for 
Meme eredvatss 1S twice that ror iraduates for 590th racial 
gzoupinis. 

ILeck@tan summarized an extensive body of work that was 
conducted during the 1973-1974 timeframe in his Improved 
Technigues for Eniisted Attrition Management [Ref. 18]. The 
enlisted tracking study initially devised anew methcd of 
screening Navy applicants. Following an initial observation 
MeececUlits or the CY 1973 recruit conort on SCREEN, and 
Memeroaticn using the CY 1974 recruit cohort, the Navy 
formally adopted SCREEN in Octcber, 1976. Even thcugh the 
Navy had accepted SCREEN for usé€ in its selection process, 
work continued to improve the SCREEN tables which resuited 


in a revisicn of the first year SCREEN table. Analysis was 





pemeor | ocGirected £O)6UETeE 6OCptilmMmal:)«6©6SCREEN)6Gquailrtying score to 
Hinimize screening errors. The gualifying score used Ey the 
fey cm the Original SCREEN was 72; the qualifying score 
used ky the Navy at the publication of Locxman's study was a 
first year SCREEN (revised) of less than 70. A cost-renefit 
analysis was performed on the feasibility of using ne SCREEN 
@m@@ using SCREEN with a qualifyiny score of 70. Results 
@mowed that attriticn costs could be reduced by accut $3 
rmillicn with no increase in recruiting costs. A revision oz 
SCREEN was necesSary to distinguish between educaticnal and 
age levels. The Navy was losing too many men witan less than 
11 years of education and younger 1/?-year-oids. <A review of 
meme cyY 1$73 cohort refiected a £ive percent greater surviva. 
rate for men with 11 years of education over less educated 
men and clder i7-year-olds had a ten percent survival rate 
Mame che first year than younger 1/-year-olds. Wita the 
Various levels of these variables identified, results showed 
that recruits with dependents had a lower Success chance 
mean under the original SCREEN. Education and mental grcup 
continued tc be important variables, but age also emerged as 
an itportant variable. Revised SCREEN was placed into 
emeect 71 October 1977. PUbeser ddal ysis in Lockman'’s study 
included develo,pment of two and three year SCREENS to 
compare to the one-year SCREEN. Initial variables included 
age, number of dependents, years or education, race and tern 
of enlistment. MmoGetnettinnec- year SCREEN, cace did not 
imprcve the -redicticn when education was split into leveis, 
and term of enlistment correlated so highly to education and 
tental group that it was not uwuserul in predicting survival. 
Eoth race and term of enlistment were deleted. A comparison 
cf cne, two and three-year SCREENS demonstrated that 
predicticn of survival was linked to the same backcrcund 
variakles with few differences. Each SCREEN was applied to 
the Cy ods Conch: sat © determine percentages and 
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Meage SCREENS were aideé€ntical in results and ¢éitr 2 
umber of applicants, but would screen out more 1/7-year-olds 
with lower survivai rates after one year of service. 
Validation or the Armed Services Vocational Battery 
MeovAE), forms 6 and 7, was the [Locus of a stucy by Swanson 
Meer. 19} in 1979. ‘The ASVAE had been used for tilitary 
service entry selection and and for selection of Navai 
Meeoomnel to schools since the introduction of ASVAF in 
1976. The vaiidaticn crocess had peen begun but net cn an 
extensive Lasis. Swanson sougnt to utilize a data base 
which represented a variety of Navy schools, to evaluate the 
compcsites for used for entry selecticn to these schcois, 
and tc dévelop more valid composites for schools if neces- 
sary. Criterion was either final school grades (FSG) foc 
schocls that used this measure and time in training {LA7ZS) 
men, ccurses of self-raced instruction. Predictor aVdrdaries 
were scores on 12 ccrposite subtests of the ASVAB in addi- 
meem tc scores for 6$ composites, obtained Dy Summing scores 
c£ twe cr mere subtests. For example, AFQT, which is used 
Fy all services to assess eligibility for enlistment, is 
cbtained by adding scores on ASVAB Word Knewledce, 
Meeeenmetic Reascning and Space Perception and converting 
this raw score to a percentile. 21 other compcsites are 
used Ey the services in personnel selection to sérvice 
schocls; the other 47 composites in the study were experi- 
mental. Conclusions cf Swanson's study were that 1) FSG was 
a more predictabie criterion than days, 2) ASVAB composite 
Validities against an FSG criterion are close to those 
reported in earlier studies, 3) ASVAB composite validities 
against [TAYS indicate some composites are much lower than 
they should be, and 4) numerous 2, 3, and 4 test sets of 


ASVAB composites with Similar validities demcnstrate 
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Meeererences dd not |xist in validity amon s ASVAB tests. the 
Mme chG oGsrd Giances in the selector conposites for ten 
Peay schcols, none ci which included the Signalman (SM) or 
FRadicnan ({&M) catings. These recommended changes were 
accepted and placed in e€irect Ly tne liavy. 

peeestucy Dy Lurie fRef. 20] addressed inclusicn cf a 
measure cf job perfcrmance as criterion to predict surviv- 
@ertaity cL recruits rather than continue using first tern ofr 
enlistment aS criterion and current Navy enlistment stan- 
dards as predictcrs. Thus, advancement and term or enlist- 
ment were criteria and AFQT score, aje, primary dependents, 


meaeyears of educaticn were predictors for an analysis of 


u) 


Meomenavy ratings; Saip’s Serviceman (3d) apdesleSrrcrcc 
Mecmmician (EIN). The data base consisted of the CY 1$73 
recruit cohort of necn- prior-service maies which had been 
up~dated to the end ci i977. Piloestiayewwas 2Ot an atterpt 
to determine the best measure of performance, as Many 
Merteria cculd be applied, <kut rather to offer a seni- 
Markov model to predict prokrabilities of advancement and 
survival. There were four dirferent recruit combinaticns 
for é€ach rating for which survival probabilities were deter- 
ined. Ihese groups for the SH rating were : hiGas Scnee | 
G@Paduate, ArOT = 20; hign schooi graduate, AFQT = 50. EINs 
were Split similarly except AFCT scores were analyzed fcr 79 
Be «= C90. All recruits were single and 19 years oid. 
Recruits were also breken down by paygrade (up to E-5) = and 
Mmeem cil enlistment (23, 4 or 6). For the Ship's Servicesan 
With a high schcol dé€gree, a recruit's AFQT has a slight 
effect on advancement probabiiities. For the same recrvit 
with a term of enlistment of 1 year and an AFQT sccre of 50, 
he has a 4 percent Letter chance of becoming an E-3 than a 
Mmememetc With an AFCI score of 20. This occurs alse at 
advancement to E-4 after three years but there are no 


differences between the group combinations at advancement to 
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noe) Meee moo eoereo Girticitences can be explained Fy the 
Meeeeer attrition rates for individuais with lower AFQI 
SCOLrESs. ROmmcH =n ou sencclegGnbaaquates in the SH rating, 
Meeruits with lower AFOT sccres fare better than aoca- 
Memauates with higher scores. Attrition rates were the sane 
meme croth AFOT = 20 and AFQT = 50 f£0r non~graduates. 
Memeancement occurs more .uickivy to E-3s and E~4 t£cr thdcse 
with lcwer scores. For example, a recruit has a 65 percent 
mmmrce Of attaining &-3 if he 1S a non-graduate and has aa 
meet score ct 20; if, however, he has an AFCT sccre ci 50, 
his chances are only 54 percent of Decoming an E-3. Also, 
bign schcecl non gradvate recruits with nigher scores have a 
M@meater chance of beirg reduced from E-2 to E-1, which may 
reflect dissatisfacticn witn being assigned to tne Shifts 
Serviceman rating. This would indicate a need for enlist- 
ment stardards (such as AFQT) to better place tnese indivic- 
uals in wore Uipaoec Fatings - There were no significant 
G@ifrerences to report concerning the ETN rating. Tne autnor 
Tacommended that this analysis be extended to other ratings 
and that ASVAB test scores te utilized as EEeaiGtons "il 
mgepeiticaticn of recruits. 

A ctecent study (1983) by Baker [Ref. 21] reported on the 
research and dqdevelcyment etforts in the Navy ?erscennel 
Accessioning System {NPAS) prceject. Project funding ended 
Mee y 1581 but the need for the concept still exists and 
Faker's study provides results of a needs assessteat in 
areas covered by NPAS. The objectives of NPAS were to; 
"(1)serve as a data tase management and iabor-saving device 
meet ne Navy Recruiting Command, {2) assign recruits cpti- 
faliy to Navy jcbs and reserve training school seats, (3) 
Frovade individualized career information with fewer support 
perscnnel, and (4) ensure improved person-job placement.! 
The central problem addressed in this study was that present 


mMethcds cf accession do not adeguately screen and assign 





Beesonne!, Cause recruiters to have too mucn administrative 
work, and allow limited vocational counseling. Hie ObjJEC— 
tive cf the analysis was to determine tne need for a Navy 
Berscn~job matching {FJM) systen. PhewanarlySt aprprcached 
the problem by reviewing all availapbie literature on sélec- 
tion, vcecational guidance and asSijgnment; interviewing Navy 
recruiting personnel; developing a structured interview and 
Pemng it ch Navy recruits at Great Lakes and Orlandc; and 
develofirg a recruit experience cuestionnaire (KEQC) and 
surveying recruits at Great Lakes and Orlando. Fandincs of 
the study were that recruits are screened cy a series of 
tests: Ene Enlistment Screening Test (EST), the Nuclear 
Field Qualifying Test (NFQTIT), the Detense Agency Language 
Battery (DLAB), and tne Armed Forces Qualificaticn Test 
(AFQT) Ccmposite derived frcem the Armed Services Vocation 
Meeatvude Battery (ASVAB). EST is a test given to a frespect 
who has keen interviewed Dy the recruiter and determined to 
ke eligitle to enlist (no police record). The EST consists 
of fcrms S$ and 6 and is administered to the individual 
unless he already has taken and obtained adequate sccres on 
the ASVAE. About €£& percent or all prospective enlistees 
take the EST, which is used as a predictor for perfcrzance 
on the ASVAB. Also freguired for enlistment iS a passing 
Beene On the AFOT. Although EST correlates highly with AFQT 
and predicts quite accurately whetner a person will pass the 
AFOT, it dces have some drawkacks. Ine most striking oz 
these disadvantages is that EST was developed by the Air 
Force in 1S76 tc screen out all who scored below the 31st 
rercentile. The Navy often acceptS examinees who score at 
the zSth percentile. In 1976, EST detected 31-34 rercent of 
individuals who failed the AFCT and erroneously rejected 4 
momo percent. Additional findinyS were that vocational 
counseling iS unsystematic or does not exist in Navy 


Meeruiting. Assignment is ktased on classification and 
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Peeoimemtmwtt 11 terrae (CLASP) Which does not allow arrii- 
mames tc knew JOE availability until tne; are totally within 
the enlistment stage. Conclusions of the study were: 
improved screening methods are needed to cut costs and 
increase efrectiveness, vocational guidance is reguired at 
Mmreereccuiting commards for proper placement of frcesrects, 
Meeeogrm@ent predicticn would aidin job search, and a 
Screening system base€d on vocational counseling could be 
designed and deveicryed. The study recommended that a 
Micrccomputer-based system fcr personnel accessions be 
Mmeaced at a Navy Recruiting District. Some functions cr the 
systena wculd be: 1) an adaptive test to replace EST, Zz) a 
computerized vocational yuidance systen, 3) Me anterest 
ijmventory designed fcr Navy applicants, 4) an assignment- 
predicticn system, 5) a job-preview capability, 6) videcdisc 


Capabilities management support and word processing. 


Pee REVIEW CF NAVAL ECSTGRADUATE SCHOOL THESES 


Nescitt's analysis of selection standards for Shif's 
Serviceman (SH), Perscnnelman (PN), and Aviation Technician 
Beem Latingys develcred a “goodguy"-"badguy" approach. A 
Global criterion of total length of service in months was 
applied to the data set. seccndary criteria split the data 
set into three grougs. Category I were personnel whe did 
not ccmplete four years of service, who nad been discharged 
for negative reasons and had Ead records; Category II was 
comprised cf those who did not complete four years of 
Service, had demotions or were not recommended for reenlist- 
Ment regardless of length of service; all others were placed 
mamcategcry IIil. Predictor variables were: aye at entry, 
Marital status, hbhigtest educational level achieved, numcer 
cf dependents, various ASVAB subtest scores, groupings Lased 


Guerre ct SCOres, entry paygrade, and SCREEN score. Througna 
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an extensive literature search and subsequent stepwise 
Begecssicn, discrimitation analysis and cross-vaiidaticn, 
Nesbitt prcevided a Ereaxdcwn cn race, sex, alice) oe 
Bonclexity. Peon wecciricx ity Study, aprlies a scale tc ali 
meernG £6r0Om a least Compiex rating ocr 10 to a most conplex 
meeang ct 99. Nesbitt's ratings appeared as: 

maoe= 40, EN = 67, AT = 95. 


feet. 22, 

Nesbitt's tindincs showed tnat entry age, education 
jJevel ard ASVAB tests Wome  Silguitiacant predictors of 
pericrmance. Puy age wade Noe va Unitoraly significant 


rredictcr but the relationshiz between age and critericn was 


fu 


always rpositive. Educaticn Jlevel was also selected ard 
tended tec te positive in low complexity ratings and negative 
Meme bigher complexity ratings. Nesbitt also round that 
whites in €ach rating performed better on ability tests taan 
mae Other racial jroucs. Woites, however, also enter tne 
military at a younger aje and have the lowest educational 
devel cr all groups with the fewest married perscnnel in 
their rarks. He fcund that white women have perfcrmgrances 
very Similar to men with the same predictor and criterion 
variarles except that tney have shorter length of service. 
eer. 22 

in a thesis by Eond on enlistment standards fcr the 
Meee zs | Clectronics technician (ET) rating, an EI cchort 
Or, o29S0 enlistees was split into three groups for analysis. 
These grcups were Nuciear Field ET (ETNF) botn surface and 
subsurface, Advanced Electronic Field ET (Conventional 
Paerace) (ETAEF), and cther enlistees (ETOTH), which included 
ETS in ‘Strategic Weapons Systems, Submariner (Navigaticn) 
and Submariner (Electrcnics Warfare). The initial criterion 
applied to €ach data kase was time to E-4. Predictors were: 
WAIVER, months in delayed entry -ool (MNTHSDEP), ccnverted 
highest year of education (CHYEC), ENTRYAGE, entry paygrade 
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Perec), Mabitcal Status (An ISTAT1), dependents (vertiil), 
and ali aASVA5 suptests. peomdecewocnbenced diffieculey with 
Mm@eecritericn when applied to the NF conort because ENS 
meerautcmatically prcmoted to E-4 rollowing formal training; 
thus, achieving E-5 would re a better criterion of success 
Menthe EINF thar months to E-4. Since data did not exist on 
mamber Of Gays to E-~£ or advancement to E-5, this strategy 
was dropred. Also, the auther realized that advancing to 


EF-5 withcut benefit cf£ formal training after entering as an 


F-1 ais net On a comparison level wet ema eho = 5), 
Tnererfore, GEyecnhTen [Ob mache BINF ©COhOrt waS Successrtul 
achievement of a nuclear yualified NEC code. Those whe met 


this criterion were called Category 1 and termed successtul 
in the SAS stepwise discriminant analysis frocedure (PROC 
PEP DISC). Those whe were dropped from the NF training 
pipeline ccmprised category 2 and those witn negative 
Bilitary performance variables were included in Category 3. 
Cecunter-intuitively, Category 1 did not have the best 
values of the three categories. inv bact, Man DMosteer the 
ASVAE suktest values, Category 3 had higher values’ than 
Categcery 2. Following analysis of the categories, variables 
for the entire ETI grcup were entered into a regressicn model 
memeyield Significant variables MRISTATi1, ENTsaYAGE, w«AIVER, 
PORE SLTEE, ENTRPAYG, ASVABAI, ASVABAD. Variables ccnfirmed 
ry the regression were then processed through the discrigi- 
Mant aralysis procedure and resuited ina 59.85 percent hit 
rate for the calibration sample and a 58.1 percent hit rate 
Meeecatecories 1 and z. The inciusion of Category 3 in the 
model sresuited in a 42.8 percent hit rate of ferscnnel 
placed in Category 1, which represents a miss rate. Further 
analysis resulted in a change of the criterion to advance- 
ment to E-4 within ore year. Results showed Category 1 to 
have mere favorable means in all areas following the step- 


wise discriginant analysis procedure. Selected significant 
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variatles sere intrcduced into the regression procedure and 


Meco discriginant araiysis. The rinal nodel selected for 
Meeegcry 2 was MNTHSLTEP, DEPEND, coNTRYAGE, WAIVER, and 
ASVAEAI. Final results were less acceptable for Cateyory 


Meerediction than the first discriminant analysis model, fut 
this seccnd model was better for Category 2 with hit rates 
ameoy.36 percent and 32.64 =jfpercent. On the test samrie, 
rates were €8.89 percent and 31.11 percent, respectively. 

Tata anaiysis of the AEFEI cohort was approacned in the 
same metkod as for the Nuciear field ET. The criterion 
applied tc this cobcrt was achievement of tne Advanced 
Meectronics Field NEC. Designated AZFETS were split into 
meerdgrours: tnose whe obtained their NEC (Category 1) and 
those whe did not oftain an AEF NeC Category 2). Class 
means for all catégories were obtained and a stefwise 
discrigirnant analysis performed on variables tc yield 
MeeeND, ASVABEL, MNTESDEP, ENTEYAGZ and ASVABSI. Regression 
results showed DEPEND to be the most significant variable. 
Cther significant variables were; ASVABETI, MNP SEP, 
Mere GNC, ENIRYAGE and ASVAESI. The discriminant frocedure 
Meeeeed a hit rate cf 55.2 percent for Category 1 anda 
Seed hit rate for Category 2. Random test resuits were 
[ees LOr Categecry 1 and 63.38 percent for Category 2. 
ASVAESI was dropred since the SI test is no longer giver, to 
resuit in siightily iafroved hit rates. 

Group 3 analysis was conducted py separation of the 
cohort intc four categories: (1) nuclear gualified, (2) 
conventicnai ETs, (2) participants in the E-4 advancement 
examination, and (4) those with negative performance traits. 
Class means were analyzed and and stepwise discritinant 
analysis performed tc yield MRISTAT1, MNTHSDEP, ASVABMK, 
ENTRYAGE and WAIVER as significant variables. The R2 was 
0821, the highest of all regressions performed ir the 
Sed y « The hit rates were 62.29 percent and 61.36 percent 
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me@emcatcgorieSs 1 and 2, tespectiveiy. The rcanaca 
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Bilewea a Ait cate or 57.64 percent for category 
Beccent for Category <. 

In all cases, the models developed by Bond are prinarily 
best at fredictisg failure. MiGteerOudiliv, — s6eOnd"s let aiied 
Meeort of his analysis reflects the difficulty in selecting 
Mie CLOcer critericr in attempts to obtain significant 
results. This problem recurs throughout NPS theses dcne on 
enlistzent standards. 

mescuay by Snyder and BergazZi on enlistment standards 
Moe cciler Technicians (BT) and non-nuclear designatei 
Machinists Mates (MZ) Speeiveeadcu bacting Yopulaticnr into 
Me@eesstiul ST and successful MM grouos DY uSing tne criteria 
"time to advancement" and "recommended or not reccnaenced 
for reenlistment." The authors conducted a series of 
critericn breakdowns to define "Success", employed stepwise 
anaiysis to obtain predictor variables crom twelve initial 
Beedictor variables for BT and MM, and utiiized discriminant 
M@eevySis and cross-validation to determine accuracy of 
results. 

pyder and #ergazzi found that derining "success" is 
fime-Consuading and difficult and reyuires further study for 
Mepecrm Navy-wide application. Peecdiecos VabiapiesS LOL 
successful BT's were: highest year of education, ASVABK, 
PewercNC, entryage, ASVABMC, and ASVABH#K. POL Stveccesiul 
M4’S, predictor variables were: highest year of education, 
ASVABNC, ASVABWK, ASVABMK, ASVABMC, ASVABGI, and entry ace. 
The analytical discriminant functions failed to yield 
improved accuracy over the method of selecting predictor 
variakles employed by the Navy duriny the time when the data 
was ccllected. Snyder and Bergazzi concluded that highest 
mec i Cduction is important in predicting "success" of 
BT's and MM's; the higher the education level, the greater 


likelihood cf "success". They recommended use of the entire 
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Peeetrum Of ASVAS  SuLtestsS ratnerl than just shop or mgathe- 
matical knowledge suktests used Dy Navy recruiters when the 
Gata was ccilected. [Ref. 24] 

in a thesis Ly Wardlaw, the Operations Specialist (CS) 
rating was divided into three groups: Successful, unsuc- 
cessful, and average yerformers. Tne criteria of "achieved 
Paygrade —E-4Y or above in less than four years service" and 
"reccomended for reerlistment" were applied to a data base 
cf male recruits with "length of service less than cr equal 
tO Six years" to yield the successful performance group, 
Category I. The unsuccessful performance group, Category 
Mee used criteria of "failed to attain petty officer rank" 
and "not recommended for re-enlistment". Ali others reli 
into the average perfcrmance group. A random saapfling was 
pulled from Categories I and II waoich became the data set 
for a stépwise regression. Sixteen varlables were selected 
for Catesories I and II, and of taese, regression identified 
eight predictor variarles (marital status, ASVABGI, ASVADBMK, 
ASVAEEI, ASVABMC, ASVABAR, ASVABWK, and converted years of 
highest education.) [Lfiscriminant anaiysis was performed and 
results demcnstrated that Wardiaw's model improved selection 
me’ S LY 6.3 percent in Category If and 17.8 percent in 
Meeeccry Il. PeOUusechIi@mpaGeeanalysls “on Categcry II 
perscnnéel showed that tre numbers of Cateyory III rperscnnel 
were equally distrikuted between Categories I and II, 
Signalling that other determining fators not present in the 
analysis are impcrtant in determining success or failure for 
mrs group. [Ref. 25° 

in a study of enlistment standards zor Aviation 
Structural Mechanics (AM), Whitmire and Deitchman split the 
AM population into twce sets, cne yroup who entered the Navy 
aS AM*s and the cther group who converted to the AM rating. 
Iwo sé€parate models were developed for each group. Whitmire 


and Déeitchman next initiated their study with three criteria 
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Measures and nineteen predictor variaples for each data sé€t. 


MSuccess" criteria were: completion of term of enlistztert, 


achievement of paygrade E-4, and recommendation for 
re-enlistment. "Failure" criteria were: failure to achieve 
i 


the "success" criteria. Fredictor variables were: AFy 


-- 


percentile, entry age, highest year of education, marita 


fs 


status, number of dependents, sex, term of enlistment, an 
eleven ASVAE subscores. 

Results of the study show that six predictor variabies 
were identified fron the regressions ror Model 1, tne 
initial AM group. Tkese variatles were: term of enlistment, 
Marital status, ASVAEGS, ccnverted highest year of educa- 
e100, ASVABNO, and ASVAaBAl. Predictor variables for 
converted AM's were: term of enlistment, converted highest 
year ct education, AFQOT percentile, ASVABMK, and marital 
status. Further results show that the suogroup of crerscnmnei 
who kecan their enlistment as AN's enjoyed a 9.43 percent 
imprcvement rate in successful selection of perscennel than 
the ucdeil euployed Ly the Navy at tne time of the recruit- 
ment of the individuals for whom data was available in the 
data kase. The grouf comprised of personnel who transferred 
to the AM rating did not show an improvement over the Navyis 
selection methods. The authors concluded taat tae 
predictor “term of enlistment" displayed intuitive results 
when correlated with six of the predictor variables chosen 
in the regression recess; that is, there was a negative 
correlation. The more able individuals would enlist for a 
Shorter period of time to re-enter the job market sconerc 
with newly-acguired, saleable skills. It is not évident, 
however, that Whitmire and Deitchman excluded 3 X 6 7 4 X 6 
reservists from their sample. SUGHea EaditluLe §~to exclude 
Couid exert a major intpact on their findings. 3 x 6 rerers 
to six years total service, three years active duty, three 


years reserve time. 4# x 6 refers to six years total 
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Meevice, f0Ur vYearS active duty, two years reserve duty. 


[Ref. 26. 
Sandel and Gleascn, iD their work on Aviaticn 
Antisukmarire Warrare Operator (AW) and Aviation 


Antisubmarine Warfare Technician (AX) eniistment standards, 
develcred a multivariate nodei using "success" and "failure" 
as Criterion variables. Two subset data bases were devel- 
oped for each rating; one data set develcped fredictor 
models and the second validated the model. Two sé€parate 
models were created fcr each rating, each of waich initially 
contained eighteen fredictor variables and three criterion 
variatles. 

men the AX ftodel, the stepwise regression identified 
four Significant predictor variables: term of enlistment, 
SCREEN, ASVABNO, and ASVABGI. Sandel and Gleason deleted 
term of enlistment due to the fact that 187 of the 257 
cbservations had initial enlistments for six years and were 
given automatic advancement to E-4 upon completion cr Class 
aa 6Sschocl. Arter deletion of term of enlistment, stepwise 
regressicn identified SCREEN, ASVABGI, entry paygrade and 
ASVABNO as four significant predictor variabies. For the AW 
model, stepwise regression identified six predictor vari- 
ables: term of enlistment, SCREEN, -ASVAEAR, ASVABS#, 
ASVAESI, and ASVABGS. Term of enlistment was again deleted 
and stepwise repeated to yield SCREEN, ASVABAR, ASVAEMK, and 
entry paygrade as predictor variables. Also, it 1S not 
evident that Sandel and Gleason excluded so-called 3 x 6 , 4 
pao oLeservists from their sample. SUCimede talline LO 
exclude could exert a major impact on their findings. 
subsequent discriminant analysis and cross-validaticn on 
€ach cf the predictcr sets withou term of enlistmert ameng 
the predictor variables resulted in a4% increase over the 
Navy's asSignment process for the AX rating and a .5% 


imcrease fcr the AW rating. The authors recommend further 


58 





Meee te aeed> Of GCOSt and Wtetsity of Correct reyecticas 
Meme rong Lejections Of personne. enteriag tne aX and au 
meacings. [ kef. 27 } 

Lleverette, ina study of enlisted perfcrmance orediction 
modeis icr Hull Technicians (KT), Utilized the same troce- 
dures as Whitmire and Deitchman in an earlier study. 
Bm~edgictor variables for d?'s who began their c¢aAlistaent in 
this rating were: SCREEN, entry paygrade, <AfrQlT percentile, 
MeeaSNO, and ASVABHC. MSuGCess” riteria were: completion 
ef term of enlistment, achievement of paygracge E-4, and 
recommencation fer re-enlistment. Meat L ute" Criteria were 
failure to achieve tle "success" criteria. 

Results deronstrated Bide bev clei es S Ged <1 20 
predictirg the success rate or HT's who are assigned tc tais 
rating at the beginning of their enlistnaent was 6.1% higher 
than the Navy's model. Waeeecesults sor the second nocel, 
Meise wWhc ccnverted to the dZI rating, trailed to signiti- 
Bamtiy lgiprcve over the current success and tfcailure rates 
experienced by the Navy. Leverette notec that 51.4% oz the 
HT's in his study were not assigned to this rating at the 
keginning of their erlistment. He recommended a review of 


pPeee-cticn criteria. {[Ref. 28] 
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Ve. LATA BASE PREFARATICN AND ANALYTICAL FROCEDURES 


The analysis described in this thesis was ccnéucted 
using a data base located at Naval Postgraduate Schocl. ie 
contains enlistment and subseguent performance infcrmation 
ch omcre tkan 200,0C0 individuals and was. created by 
combining four data frases. These were: the Defense Manpower 
Tata Center (DMDC) cohort file, the Navy Health kKesearch 
Center (NHEC) hekey the Chier of Naval Education and 
Training {CNET) file, and a promotion advancement exanina- 
mon file. The entries were merged by use of Social 
Security Number identification. 

The initial step in performing the analysis was te run 
an e€xisting program written in the Statistical Analysis 
System (SAS) code to extract nearly all the variables fron 
the files, standardize ASVAB scores, and create néw vari- 
ables for use in the analysis. It also allowed the creation 
oer twc files, one fer Signalmen and one for Radiomen, by 
Screening all individuais whe had either an arprofriate 
final rating (DMDCHATE), advancement examination trating 
(EXAMRATE), and or entry rating (KCPGSCRT) code. 

Next, to gain familiarity with the information contained 
meme the files, relatively simple forms of analysis were 
conducted on each file on variabies which were expected to 
ke used in subsequent analysis. Freguency distrikuticns 
were compiled for categorical variables such as sex, race, 
and Interseéervice Separation Code (ISC3). Univariate anal- 
yses were run on numerical variadles such as Total Active 
Military Service (TAFMS1), Months in Delayed Entry Progran 
((ANTHSDEF), and standardized ASVAB scores. For the numer- 
ical variatles, means, standard deviations, and histograms 


were generated. These results were studied to gain 
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knowledge about missing values and extremes or curlying 
Yalues, and to reveal possicle trends for curtner investiga- 
tions. Subseguently, they were used to create fTatle III 
mech juxtaposes values for variabies of interest for [Ecth 
fMteongs and which wili pe discussed later in this thesis. 

The third step reguired selection of variables to be 
used in preliminary regressions and tne applicaticn of 
screens tc make their use as vaiia as possible. Therefore, 
concurrent with achieving data familiarity, a search of 
general recruitment and selection literature and cf Naval 
Fostgraduate School Theses cn enlistment standards was 
foc ilated. These readings were Summarized in Chapter iV. 
fable Ii provides a sunmary of the NPS theses which were 
carefully studied and frequently referred to in the ccurse 
cf pré€éparing this dccument. fhe preliminary approach was to 
include in regression analyses compinations ci the 
predictors which eariier theses had revealed to be signifi- 
Cant . The theses also pointed out the importance cf and 
difficulty in selecting appfrorpriate criteria for success. 
Again, the selection of success criteria was based on the 
assessment of and thought generated by previous’ theses. 
several ccmbinations oz success variaodles were tried ceéicre 
a final choice was made. 

Frevious theses and preliminary analysis were instru- 
mental in pointing cut the need to understand the variatie 
coding tc insure that only information which was reflective 
of valid facts would be included in the final files. For 
example, persons whcse Interservice Separation Code snowed 
that tkey had not completed their initial enlistment cannot 
Fe autcmaticaliy classified as faiiures. Some of the codes 
are assigned for catses outSide of individual contrcel such 
aS hardship discharge or for positive reasons such as 
transfer tc a commissioning progran. Individuals who fell 


into certain iISC categories had to be screened out of the 
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Mere 2G the interests of accuracy. <Anotner example cccurred 
in the creation of the SM rile due to tne re,uiregents of 
mae cating. Probably because SM's uSe toeir skills only at 
sea, cnly three of tke individuals were female, an extremely 
small percentage of the total; they were excluded when it 
was decided that sex could not be a valuable variakle for 
Peedicticn. A third exarple concerns variables which 
Meovide duplicate information and which should match tut 
which do nct probably due to the complicaticns of creating 
such a sizeable data base. Recruit Type Eniistment 
MeecENLST) and Term or Enlistmeut (TESRMENLT) were two of 
these. Each had to te assessed to see which might be mcre 
meetabie. It turned cut that beth revealed that a wide range 
cf tyres of military obligation were accounted for in the 
data tase. Therefore, RECENLST was Selected and screened to 
Mierucge in the SM and KM files onity individuals who had 
agreed to a four year active duty commitment and who had not 
had prior service exyferience.In this way, individuals wnese 
tecords included prior service or performance in the 
reserves were deleted; this was done because of the many 
differences between services, active and reserve service, 
and requirezents for ;romotion. 

Freguency analysis also led to screening out of the two 
files any individuals whose membership status was guesticn- 
able. AS per Neskitt, seven categorieS of caséS were 
defined within the variable ENTRYGRP. They were as follows: 
Mire iheose cases which Signed up for a rating, took the 
advancement examtinaticn in that rating, and ultimately 
showed up in that rating in the DMDC active/loss files. (2) 
Those cases which signed up for a rating, took the advance- 
Ment €xagirnation in that rating, and ultimately showed up in 
another rating in the DMDC active/loss files. (3) ‘Those 
Sees Which signed up fora rating, Dredted te § CLier 


Tatings for the advancement examination, but for the DMDC 
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fmec listings Sicwed wc in the original rating. (4) Those 
Bete = WhiCh Signea UE TOr a ratiny, out Migratec to ctner 
Mitings, kcth tor the advancerzent exam, and ultimately in 
the [CMDC active/loss files. (5) Those cases which did net 
Siem up LOL a given rating, cut took the advancement exam in 
mrt cating, and ultimately wcund up in that rating in the 
Mpc active/ioss' files. Pertenelaliy, these represent 
General strikers, ace wellas ‘ileet transmissicns.' (0) 
Those cases which did not sign up for a given rating, [ut 
took the advancement exam in that rating, and ultimatel; 


Bigrated to an alternative ratiny ia the oOMDC activéyicss 


files. (7) Those cases which did not sign up for a given 
memeog, GQid not take the advancement exam in that rating, 
but ultimately showed up in that rating in the DMDC active/ 


loss files. This shcwed that categories 1, 3, 5, and/7 
included individuals who were truly representative cr the 
hau ng. Cdeegcrreen!) ~alaG 3°) fad Orlyinally been in tne 
Bear ng and stayed in it; categories 5 and 7 had rigrated 
into it and remained in it. Categories 2, 4, and 6 had to be 
excluded because their status as rating members was in 
mombt . A list of all screens applied is included in 
Appendix C. 

PeeemeugGn mulciple regression can be a useziul tecl in 
Meeeit, it is often advisaple to do further anaissis. wita 
Mmmes Jf find, at this point, the SH and KM screened files 
Mere Gach Split inte two parts, one to be used as a deériva- 
tion sample and the other to be used aS a validation sample. 
Multivariate and univariate analyses of variance were 
conducted on the derivation and validation groups tc ensure 
iat there were no statistically siynificant initial differ- 
ences between then. This ©“ process constituted the fcurth 
step in the analysis. 

Cnce the SM and KM data files were created, screened, 
and split, they were further subdivided. In this, the fifth 
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Peo wo SUupGTOUuDS, white and Mon-wnite Maies, were created 
for the SM's and four were created for the RN's: white and 
non-white males and white and non-white temales. Separate 
Multiple regressions were run cn eacn data set for the wncle 
group and the subgrours. The predictors and criterion used 
for SM*s and RM‘ts were the same except tnat the dummy vari- 
able "male" was not tsed as a fredictor for SM's. The duany 
Variatles "rElack" and "other", which compared, respectively, 
klacks to whites, and other minorities to whites, were 
created for use in the fuil group analvSis. 

Fermulating and assessing the results cm preliminary 
Multiple regressions was the sixto step. The purpese oz 
regressicn analysis is to find the best linear eguaticn to 
predict the criteria. The parameters in the equation cah 
subseguently be used in future selection. In this analysis, 
various performance variables were combined to define the 
concert cf success and several different concepts of success 
were used in preliminary regressions. Other data gathered 
at time of enlistment describing individual characteristics 
cr Capaltilities were used as the predictors. These freiini- 
NMary analyses used both block and stepwise regressicn. ine 
Meeedness of f£1t" of the model is judged by the size cf the 
fractional coefficiert of determination, R*, which measures 
Bienes ELOCrOortion of variation that iS explained Ey the 
predictors which enter the nedel. Tae Closer R# 18s tc one, 
the Fetter the fit. [Ref. 29] 

The blcck regression jprecedure calculates kh? for. the 
model and lists €ach variable, showiny the level of sStatis- 
Peeas Significance { F statistic) that can be applied tc its 
Semericuticn to the racdel. Stepwise regression consists of 
a series of computaticns done in steps in which the variatle 
with tre highest R? is selected for entry into the mcedel. 
im step 2, it is ccmbined with other variables until the 


variakle with the next highest R? is entered. To enter the 
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emte Pp eEnervVdrbactle [ust aiso meet tae specified F statistic 
Significance level. tems LOCeSsmcontinues Combining crevi- 
OUsiy selected variatles and enterinj a new one until no 
more can meet the entry reguirements. DUELOG- Lhe EL Ccess, 
Meis also possible for a previously seiected variakle‘s 
discrinirating powers to be affected by a newly created 
combinaticn of variacles; in this case, the variacle nay be 
excluded frem the model. [{ Ref. 30] 

Use cf tae .15 default significance level provided in 
SAS allows tore variatles enter the model so it is fossitle 
to gain a jreater understanding or now all tne variabies 
contribute to the criterion. Unfortunately, that Signifi- 
cance level iS yerharps too hign to be creditcle. PCr sels 
reason, when regressicn results are seiected for further use 
in analysis, only variables with less than a .05 F statistic 
are ccnsidered méeaninciul. 

Eoth Eleck and sté€pwise multipie regressions were run in 
this step of the data analysis. initial iy, several 
different set of criteria were used to define the variakle 
meecEss. These were the results of thought generated by 
previcus theses and knowledge of today's selection systen. 
UieOrtunateliy, it was not always possible to put theught 
into action using scme of the ideas created. Eventually, 
after consideration cf several sets of criteria, this set 
was selected: a.) length of service greater than or equal to 
45 months (TAFMS1); b.) achieved E-& (ACHVDE4) ; and -C. ) 
€ligitle tc reenlist ({ELIGREUP). TAFMS1 for 45 months was 
used EFecause it allowed the inclusion oi people who hac reen 
coded as having completed enlistment despite the fact that 
they had net actually served four full years. Pre a@eti ni 
tion for the variable SUCCESS corresponded closely with that 
used in several earlier theses. Other possible definiticns 
had yielded less encouraging results in the preliminary 
models. 
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Puleaple fregressicns usin§ SUCCESS as detined akcve were 
Meme vsing five Ccmbinaticns of predictors. Model 3 
folicwing: AFQT percentile, entry paygrade, entry agce, 
dependent status, high schecl degree, the dummy variatles 
Serack" and “other™" and aii SASVABss. Pew ea italy sis also 
included "“maie". All regressions were also run by group 
which necessitated the removal or the dunmny varieércies 
Smale", “bBlack", and “other" from the nodels. Medel 2 
deleted variabies that had been used aS components of AFQT 
Fercentile (SASVABNO/WK/AR) .« Model € added SCREEN and fur 
SASVAENO/WKy/AR back in. Model D used SCREEN but deleted its 
components ( AFQT fercentile, entry age, and education 
Etatus) ircm the Original list of variables. Finally, wodel 
Peused chly SASVABS as predictors. These combinaticns of 
predictor models resulted in numerous regressions on eacn of 
miemt ures SM groups; fain group, white, and non-white ard on 
each of the five RM groups: main group, white maie, white 
female, rlack male, and bdlack female. 

Analysis may teraginate with regression analysis; alter- 
nately, the regressicns may be used to help limit apfylica- 
Mmeens in discriminant analysis. Because the preliztinary 
regressicn analysis froved more time-consuming anc its 
results were less enlightening than had originaliy -ceen 
emercipated, discriminant analysis applications, which make 
up sté€rs seven through ten, were applied only to the acre 
promising mcdels. 

Tke discriminant analysis technigue computes a discrini- 
hant function by regression uSing separation of grcufrs. 
To use it, a data file must Fe divided into two statisti- 
cally eguivialent files as described in step five. The 
Furpose is to mathematically combine predictors tc find 
those which can Lest be used to divide the observations into 
cone cf two categories. For this analysis, these were 
“Successes" and "Non-Successes." Using Model A predictors, 
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Beep Seven provided mcecdeis cchtaining significant variarles 
Pagel icEm@ed CrossS-Vaiicaticn between the DEAIVS and VALIDS 
memedec=s, yielding a cross-validation coefficient which indi- 
cates the correlaticn between actual scores and predicted 
Scores. 

In step eignt, Mcdel A predictors were used in stefwise 
Giscriginant analysis. This also yielded modeis showing the 
cptimal ccmbDinatior or Significant variables wnich 
contrickute the most tc the discriminating power of the vari- 
abie. Cnce the set ci predictor variabies was determined, 
they were used to classify cases in tne validaticn set. 
[Ref. 31) 

Step nine consisted ops again performing GLceos= 
validaticn, this tine using cnly the variacles whach had 
been selected for the step seven models. New 
cross-validaticn coefficients were produced. 

The tenth and last step censisted of doing discriminant 
ahalysis on the significant variables resulting [rem beth 
steps seven and eight, adjusting the prior probabilities of 
group membership and changing tae way that the data was 
pooled fcr analysis. Each analysis yielded a matrix showing 
the number cf individuals who had been classiiied intc che 
Seethe fcollcwing four categcries: 

a.) Actual Non-Success, Fredicted Non-Success; 

b.) Actual Success, Predicted Non-Success, 

cc.) Actual Non-Success, Predicted Success, and 

ad.) Actual Success, Predicted Success. 
Ey adding the numbers in categories aandc, then dividing 
Ey the tctal number classified, it is possible to compute 
hit rates which tell the percentage of pecple correctly 
classified. 

It 1S Simple to get SAS to provide frequencies on the 
numbers cf successful individuals in any data _ set. This 


percentacge is compared to the hit rate that was generated in 
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step ten. Peewee Goce as Migher than the c¢ricginal 
succéss fercentage, tnen the model created Can imprecve afon 
tine selection standard which was used to select tne 
individuals documented in the data base. [Ref. 32] 

The results of steps Seven through ten are provided in 
tables lccated in the Appendix B; they will te discussed in 


meee next Chapter. 
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VI. RESULTS OF DATA ANALYSIS 
Die CCMPARISON OF SIGNAL MAN AND RADIOMAN DESCRIPTIVE 
Sela tistics 


fiebesiie “Predictors--Lescriptive Statistics’ jrevides 
meeerovervies of SM and RM rating success perfcrmance. 
Fighteen predictors are iisted; the variable sex was deleted 
Because the SM rating did not have a Significant numrer of 
women to merit separation into sex groupings. Therefore, 
only aales comprised the 5Ss data base as previcusly 
Menmticned in this study. As SMS are predominantly assigned 
to sea duty, the absence of significant numbers of women is 
More SULErIsing. In regard to comparisons between the 
Signalman rating and the Radicman rating, Radiomen, on the 
average: a) enter tke military at an older age, and &£) are 
the more educated of the two ratings. The older age at entry 
may ke explained by the fact that the Radioman rating is 
higher on the complexity scale. Also those who entered may 
Mees heid prior jobe that réeguired technical sSkiils which 
led these prospective recruits to choose the Radioman 
ating. Since RMs enter at a later aye, they aiso have aere 
time tc acguire additional education. Further results dencn- 
Beemaced: Cc) kMs sccre higher on SASVABS AD, WK, and No. 
Intuitively, one wceculd expect RMS to score higher cn the 
BymevAES recause they are in a higher complexity rating, d) 
RMS score higher on the SCREEN variable and enter at a 
higher faygrade. Tke higher SCKEEN score can again be 
attrikuted to the higher ccmplexitv rating. The higher 
Paygrade may result due to the later age of recruits 
entering the rating; thus, entering with job skills and 


education to allow entry at a higher paygrade. 
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Genera Wiemmen se seenca LOWer 1h SASVABS AR, AI, ET, Gi, 
MpeeGi, SC, Sl, and SP as well as the AFQT percentile. fhe 
lower sccres of EI and ArQT of these eight categories are 
P@eptisciftG in that a prospective RM Miygot bre expected to 
score higher in these areas due to the nature of the R4% 
field and the technically-oriented individuals it attracts. 

fable IV presents statistics on the criteria used in 
this study. Generally, &Ms scored higher in all criterion 
categeries cf success: highest fayyrade achieved, eéligikle 
for re-erlistnent, and total mcntns of active service. This 
Meenct unexpected ccnsidering the complexity rating of fis 


vice ‘SMs. 


BP. CCMPARISON OF STEP SEVEN CROSS-VALIDATION RESULIS 


Ber the Main Grour, the SM and RM ratings had three 
Pegmiticant variabDles in ccmnzon. BOE poles fhe Varolacles 
entry paygrade entered the nodel to Snow that for SM‘'s the 
higher tre entry paygrade, the greater chance of success by 
the d@¥irition given. This makes sense because the indi- 
vidual entering at a higher faygrade has fewer hurdles to 
Fass to reach E-4. Caaiy, the results when this variatle 
enterec the RM model were counter-intuitive. For then, as 
entry paygrade increased, the laxelinood of success 
decreased. The aWthers are ata og loss to explain this 
result, jfparticularly since a study of the means cf entry 
paygrade for the variables showed that a greater number oc 
RM*s enter at higher [aygrades than do SiH's. 

Ancther variable which entered for both ratings was 
HSDG, méasuring educational level. Results were as expected 
for Ecth ratings. That is, the greater the educaticnr level, 
the greater the chance of success. HOLD OLi Fatangs,) . the 
dummy variakle "rlack" was significant but the relationships 
were negative. Relative to whites, blacks were less likely 


to be successful. 
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Wie wummedeeemce arco @AteredmexO GEner Significant vari- 
ables. PAcYAcomeeesncwed Chat tne npicsher the individual's 
meeeanticimation score, the tess likely he would be tc bea 
successful FM. Alsc the dummy variabie "male" was Signifi- 
cant and shcwed that gales were more lixely to succeed. for 
the Main Group, cross-validation correlation coefficients 
Bor SM's and for RM'*s were quite close, .179 for SM'*"s and 
mo) for Rts. Specific statistics for Step seven are 
located in Appendix E. 

Ileoking at the aralyses dcne by groups, it was found 
Memeetne Chliy group z¢cr elther ratiny waich snowed signrnifi- 
cant variakles was tke White Male Group. Home oOthe cl ys “and 
R's, the same results for entry paygrade occurred; that is, 
Mieuitivye for S's and counterintuitive for RM'‘s. heat, 
Meme etCcth groups the effect of HSDG was aS expected. ne 
SM*s SASVABMC was Significant ir a negative way; the greater 
an SM's mechanical ccurrehensicn, the less lixely he is to 
Bemeceed aS an SM. This may be due to the fact that his 
ability is useful at sea and he may change toa  “=«mOore 
demanding rating during his first enlistment ir giver the 
chance. The RM rating also yielded Significant results for 
Some SASVABS. For SASVABAI, the hiyher the auto inicrmation 
score, tke greater tte chance cf RM success. MOEN SAS vars, 
the results are just tne opposite; higher scores signify 
lower chances of success. POEM talS sgroup, the Cross- 
validaticn correlaticn coefficents were not similar; that 
for RM‘s (.268) was nearly twice that for SM's (.138.) This 
indicates that the R¥ model for White Males Linpoints the 
relaticnshir between actual and predicted scores much Letter 
than does the SM model for the group. Mego, St he S 2eC] fic 


Statistics may be fourd in Appendix B. 
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GeeGerrARTSON CF STEP EIGHT STEPWISE DISCRIMINANT 
BvALols RESULTS 


Cf the three variables which entered the Main Grceup 
Medel for SM*s and of the five which entered ior RM's, oniy 
cne, HSIG, was comnen to both. Tae amount of variation 
accounted for by the variable was nigner, however, for Si's 
than for RM's, indicating that education has nore effect .on 
success fotential for SM's than for RM's. Review of results 
for grcups showed nce common variables. the specific 


Seatisctics tay be fourd in appendix eB. 


PREEeCOUrantooNnvOr SPEP NINE CROSS-VALIDATION RESULTS 


Recognizing that the Step Nine cross-validation uses vari- 
ables derived from the Ster Seven cross-validation, Fel as 
hotewcrthy that comparison of cross-validation correlation 
coefficients remains very Similar to that revealed in Step 
seven. That is, for the Main Group, the coefficients fer Si 
and KM are close, and for the White Male group, the RN's 


coefficient is nearly twice that of the SM's. 


Bem COMPARISON OF STEP TEN DISCRIMINANT ANALYSIS RESUITS 


Step ten consisted of determining nit rates for aeodels 
deveiored in steps sé€ven and eight. Hit rates were cotrfuted 
Memeo CCiltinatiors ci propcrticnal or default pricr rreb- 
abilities and pcoling by use of within-group matrices or 
pooled ccvariance matrices. The reSulting hit rates are 
Treprcduced in tables in Appendix 68. It was decided that if 
the hit rate produced by use of the derivation sample 
(DERIV8) was within .025 of that produced by the validation 
Sample (VALID8), then the hit rate would be considered 
welid . This chcice was purely arbitrary as no information 


cn accepable tolerance could be found. 





Meowitgedt the Git rateS Irom the point or view cf their 


Mabrdity and Of now they can be used in coaparison ocr the 


mae ings, the ones resulting from step seven are worth 
discussing. For this set, many of the hit rates were in 
fact valid. After studying the results, it was found that 


the highest valid hit rates for both ratings came cut of the 
Sij@irnmaction Of Priors Proporticnal and the linear daiscrini- 
nant function (which arises from the use or the FOOL=YES 
option in FROC DISCRIM). For the Signalman Main Group, the 
Mor ~ictarility of Success was .35 and the hit rate for 
the mcdel was .655, while for the kRadloman Main Group, the 
memon PLCclability was .34 and the hitcate was .661. In both 
Miees, the modei very strongly improved on ability tc rflace 
individuals into the correct category; the improvement for 
Pees wWaS .255 and for RM's .321. For the Wnite Male Group, 
Signalmen and Radiomen both nad prior probabilities of .38 
and their respective hit rates became .648 and .625, shewing 
giprcvements of .268 and «245 respectively. Of VIeCurse, 
these figures depend on the belief that Phe. -pLior 
Froc-arilities accurately reflect reality. 

it was harder to find valid hit rates develored using 
step eéicht stepwise discritdinant analysis. For tne 
Peanaiten, in fact, Only results ror the Main Grcus wece 
valid; usinc default friors and either method of pooling the 
results were a .545 hit rate. The corresponding result for 
Radiomen was .578. Tnese are much less impressive than 
those reported earlier since they show an improvement over 
the priors of only .048 and .078. However, they result fron 
the assumption that an individual has an even chance to 


SuUccCEECd cr not tc succeed. 
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VII. CONCLUSIONS AND RECOMMENDATIONS 


Ae CCNCLUSIONS 


omg tne Gone lUscionmmot analysis Om the hit trates for 
the mcdels produced, it appears that the most useful aecdels 
for the selection of potentially successful individuals for 
these ratings are the Main Group and White Male tnecdels 
develcred in step seven. SuIGdmezimy 8the LresultsS ior 
Signalman Main Group, the predictors of success are eniry 
Paygrade, education status, and the dummy variable "black". 
Semegat Late 1S imprcved by .295 . For Radioman Main Group, 
the predictor variatles are entry paygrade, education 
status, SASVABSi, and the dumpby variables "blacx" and “gale" 
wath a hitrate improvement of .327. For tke Signalman kaite 
Male Group, the predictors were entry paygrade, education 
Status, and SASVABMC for a hit rate of .648, an Amprovement 
cf .268. The Radioman White Male Group prdictors were entry 
Pempgrade, education status, SASVABAI and SASVABSI fer a hit 
mae cL #4264625, an iAtprovement of .245. As can ce seen, 
mmerortant predictor variabies fcr both ratings and grourfings 
include entry paygrade and education status. 

It should be pointed out that entry paygrade is rota 
variakle over which the individual has any control; a ferson 
receives the entry jfaygrade that the Navy gives hin. The 
inclusion of educaticn status aS an important predictor is 
certairly nct a surprising one since the link between it and 
success is commcn knowledge. As a result, it must be 
admitted that the lengthy analysis performed for this thesis 
has nct revealed any new facts useful for selecticn of 


individuals for the ratings. 





EomeeneCCUMENCATICAS 


The fcllcwing are reccmmended: 

1.) The splitting of the data base into sefarate 

Taceyséex analytic grceucs results in excessively courlicated 
analyses which do net seem to iead to beneficial cenclu- 
Pens; iit is therefore advisable to avoid sub-group study 
unless there are weighty reascns for such action. 
Ze) AS many others have recommended, tne determination 
ci criteria for success 1S a central issue in this tyre of 
study. PeoimaisclSs ONS with Getallers ror the ratings, it 
became clear, for exatple, tnat tne use of achieving E-4 as 
Meet cericn for Success was not particularly realistic Since 
the expectation is that the average performer will reach £-5 
by the end cf his first enlistment. A similar observation 
was made by Bond in his thesis. Whether or not this fact 
Smeea LE arpiied to the data collected in the 1976-78 tize- 
Irame snhculd be considered before furtner analysis of this 
Mature is attempted. 

3.) Regarding criteria, it also might be useful to 
determine whether the data Ease can be manipulated tc reveal 
informaticn on actual re-enlistment for use as a criteria of 
SUCCESS. This suggestion is offered in Jligat of the 
empnasis on alleviating the petty SrsiGer snoOrtiall er «the 
Carly i19€0's. 

4.) Since the data base used in tnis analysis is ccnsid- 
ered to ke one of the more complete and well-crganized 
available, it should ke redocumented so that others will be 
able tc usé€ it with greater ease. This would te a very 
Leneficial project fcr a student with appropriate interests 
Smemetackcround. 

5e) Lastly, the authors feei that the determinaticn of 
Predictors is an educational exercise in data analysis, tut 


that it is cnly the kéginning of an intelligent approach to 
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mre treccien Oz Selecticn ror Navy catings. fFieid intervieus 
conducted mid-way throuyn the study pointed out that Navy 
needs, the attitudes or classifiers, and the constraints 
under which classifiers operate all stronyly influence the 
use that can be made of any model deveioped througi anal- 
ysis. PUmtneh study or this relationship wignt preve of 


great berefit to Navy manpower pianners. 
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PreeurNec hese Oon seLECTED VARTABLESS FOR RM RATING 


mea Y GRCUP CLaSSIFICATICNS 


ENTRYGEP FREQUENCY CUM FREQ PERCENI CUM PERCENT 
1 2083 2083 51-496 51.496 
3 900 298 2 222250 732745 
e 738 a7 1 19. 431 2 2c 
7 apm 4045 me 100.000 
EXPLANATION OF GEOUPS CAN BE FOUND IN PROGRAM STEP1. 
RACE FRECUENCY CUM FREQ ##PERCENT CUd PERCENT 
0 2 2 0.049 0.049 
1 3040 2042 7£2155 75.204 
2 $20 2562 a aie 97.948 
3 €3 4045 21052 100.000 
(1) WHITE, (2) BLACK, (3) OTHER 
GROUE FRECUENCY CUM FREQ  FERCZNT CUM PERCENT 
1 Zen 2513 62.126 625126 
2 €97 2040 120 23 75.155 
3 E77 Eon 21.681 96.836 
4 128 4045 3.164 100.000 
(1) a8 TE MALE (2) WHITE FEMALE, (3) NON-WHITE MALE, 
4) NCN-WHITE FEMALE 
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APPENDIX B 
RESULTS TABLES 


TALLE Vil 


PICA LMAN De OULT so OF CROSS-VALIDATION 
DONE IN STEP ? 


— <<. =p ee ee ere ee ee oe ee ee ee ee ee es ee ee ee ee ee ee ee eee es ee se eo so eae ae es 


faitN CRCUF = Weve leew ATN GROUY 
Watialkles included: = ; 
Br OIPCNntT “ F-vaiue Ps OND P a R-scuare 
Bae ekEAYG = Zoo 2oO009 ~0846 
ENTEYAGE & hie | 
HSDG x Varliabies entered and Propot 
ELACK a ENTRPAYG a Ore 5 
CTHES * HSDG UU Ue 
MEPENLIS "2 PDACK OS) 
SAS VAEAL-SASVABYWRK x | | 
* GEGSo-vatidation 
* COErecwation = .% 
WHITE MALE GROUP - MODELS» WHliz MALE 
Variakles included: “7 
REOLECNT y F-value PrOb>F R-syuare 
ENTREAYG oe Zoo! -0003 10 
ENTRYAGE * 
HSDG se Variables entered and Prok>t 
DEPENCDTS = ENTRPAYG O52 
BeeorvAEACD-SASVABAK 2 HSDG 000% 
: Sao van ic 0475 
* Cross-Validation 
* Correiation = .1 
MeN SWELTIE MALE GROUP = ioe. sNOUS-WHITE MALE 
Variartles included: = 
meer rECNI * F-value Pe o> a R-sguare 
ENTREAYG * 1.074 oon elo 
ENTRYAGE * ae 
HSDG * No variaoles entered at less 
CEPENLDIS * than the required .05 
SAS VAEAT-SASVABHWK < Significance level. 
_ CROsse/ drag rdon 
‘e Scrrciatzvon = -. 1 
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TABLE Wiiz 


SIGNALMAN BESULTS CF STERPMISE DISCRIMINANT 
RNALYSusmpONE ENOSTEP 8 

MAIN GROUP : tC ge, een othe n ot SoEa“ECLICN: SITEr 4 
Memtakiles ancluded: * . o, 
AFQTPCNT * Variable Partial F-Value ProkoF 
ENTREAYG + R-s¢ 
ENTRYAGE * HSDG mon 0.556. .0007 
HSDG SS ASAE EP emeeero | 15 Se aS oO 200 
ELACK * SASVABMK .0149 707-2 -0081 
mon ES * . 
EeePeNCIS * 
SASVAEALC-SASVABWS * 
WHITE GiCU;: Lee) eee eae SE CeaCTIOCON: STEEP 2 
Wabiarkles includea: *# 
AFQTECNT FeV elder to eet abe r—-Value PLOLCD>E 
ENTREAYG * E-sq = 
ENTRYAGE * 4SDG 2000 Zee 2 0 -090C1 
HSDG * SASVABEI .9199 Se ule sos y 
meee NciIs * SASVAEMK 0100 3.994 e042 
SASVAEAD-SASVABWK * 
NON-WEITE GROUP Ze OMaL Seb ROremolePWISE SELECTION: SIE: 3 
fmerdcles included; * | 
AFQTECNT * Variable Partiai F-Value Pror>f 
ENTREAYG s R-SG 5 7 
ENTRYAGE Role Glek © sou te ol SUZ 
HSDG ZESASVA BNO 207 79 5.910 20 176 
meeac NCIS * 
SASVAEAD-SASVABWK * 
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GABE Lex 
SIGNALNAN Rove” Cr ooo VALIDATION 


IN STEP 
MAIN CGROUF. * HepDEL? 2R2EN GROUP 
Varciarles included * 
ENTREAYG * Value Prob>F ES: 
HSDG * 11. 124 .0001 s Cea 5 
PLAC K * 
HSDG * Variables Entered and Frer>t 
* ENTRPAYG POelo S 
% HSDG aero ©: t 
i BLACK EO de 
a CEOsS-Validacion — 
* Correlation = .205 
WHITE MALE GROUP x HODES oo “While “MAL = 
YVariakles included: * 
BIEREAYG * F-Value Pim@e> F R-sguare 
HSDG 3 Nelo sO0007 SOS 3 
SASVAEMC ** os 
a Variaoles Entered and FRCE>t 
* ENTRPAYG 07174 
* HSDG -0e0 4 
: SASVABMC worl: 
* Cross-Validation 
* Cerrclatzon. = 2lo 
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Spoon ol EP .10: 
NIFICANT VARIABLES FROM STEP 7 


Gitat 


<> me ce ce cee es ee es es es es ee es gs se es ee eee ee eee es ee ee 


PCCISLES. * Hit RATES 

ERICRS PROPORTIONAL * ; 

MG Success = .30 * MAIN GROUP ees pas oi 5 
MG Non-Success = .64 * Poos) ~~ Vinioe 
WM Success = .38 * WHITE MALE Oso CDERIV8 
WM Non-Success = .02 * Orc VAL 


> oD ee ee ce ee ee ee ee ee ee es ee ee ee ee ee ee ee ee ee ce ee ee ee eee 


ECCLAYES * Homers a eS 
ERICRS PROPORILCNAL * 
MG wsuecess = .30 * MAIN GROUP eS Dee yo 
mG Non=Success = .64 * «604 VALIDe 
WM Success = .38 * WHITE MALE Soa e DERIVS 
kif Non-~Success = .62 * oe 5 VALIDS 
FOCL=TEST * Hite ATES 
Pera ek TOFS * 
Siecess.—= .5 ** MALN GROUP gees id Sea ives 
Wen sGCCeEsSs = 25 “r 2594 VALIDS 
x WHITE MALE ese DERIVES 
¥ 51055 VALLDS 
FOOL=YES * Hea SS 
DEPAUL®T FRIOES * 
Success = ag % AALWY GROUP geo A Lon S 
Non-Success = .5 * Buea 6 VALiDS 
* WHITE MALE Boo DERIVE 
OOS VALIDS 


ccm cr a ce ee ee 
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TPaApue Ai 


STGNALEEN SLT RATES FROM STEEP 10s DISCRIMINANT ANALYSIS 
SING SIGNIFICANT VARIABLES FROM STEP 8 

ECOL=TES?2 x HIT RATES 

ERICES PROPOBTIONAL * ; 

MG Success = 4.36 y “1 MAIN GROUP oo 9 DERIV8 

MG Nen-Success = .63 * ; now VALIDS 

wM Success = .38 * NH Teen A Le ~624 DERIV3 

WM Non-Success = .62 * Bee HONE IES: 

NWH Success = .29 * NON-WHITE ~/714 DERIV8 

AWM Non-Success = .71 x aes =o) YVALIDS 

ECCL=YES * PeienaAresS 

eRICKS PACPORTIONAL * ; 

GeesciGess) = so * MAIN GROUP mC Dene v5 

Den Nene UCCES=S = 763 * eee? 0 Va 

WM Success = .38 * Wie ter, wera Ls So 4 DERIVS 

hi Non-Success = .62 x Gio S VALIDS 

NHM Success = .29 * NON-WHITE te Deaxivs 

AaM Neon-Success = .7% * MALE eae Lys 

FOCL=TEST * He waa eS 

PEePAULY ERIORS % 

Success = .5 x MAIN GROUP sous DERIV8 

Non-Success = .9 * = oo VALIDES 
* Waid See ce £20 Done 
* a4 5 Vee 
* NON-WHITE eet DZRiVS 
* MALE Sey VALIDS 

EFCCI=YES * het RATES 

PerauG © “PRIOKS x 

Success = .5 x MAIN GROUP ots DERIVS 

Nen-Success = .5 x Be 4 VA LDS 
x WHITE MALE ae DERIVS 
* es) Mikio 
* NON-WHITE rie VER LVG 
* WA a D7 VALIDS8 
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fhe ALL 
DAD le nah Pome: CROSS-VAEELDATION DONE IN SZEPF 7 


<u> ce ce ce ee we ce ee ee we ce ee ee ee es ee es es es se ee ee ee ee ee ee ee eee ee eee ee eee 


MALN ue. a * MCDEL: MAIN GROUP 
Variatlese included: x 
AFOTECNT xz F-Value PLODDF eS 
ENTREAYG * 6.108 sO Ol E055 7 
ENTRYAGE x ae 
HSDG * (oeeanes 2ntered andePrcl>t 
ea CK * ENTRPAYG ~ 0001 
CTHER % HSDG Soro Z 
LEPENLIS * BLACK ec 0) 4 
MALE SASVAES So le 2 
SASVAEAD-SASVABNWK : MALE 2 o00 ) 
* Cross-Validation 
* Correlation = .200 
WHITE MALE GROUP se HOU whl te MALE 
Variatles included: * 
APGIFCN? = Si dame Peo t, Beso u are 
ENDTSREAYG *e ee | SoC S055 
BSDG * 
Bee ENCIsS - Variables ftntered and Prekot 
SASVAEAL~-SASVABWK * ENTRPAYG - 0001 
* HSDG Or 2 
x SASVABAI eC si eZ 
* SASVABSI sts3 2 
¥: Cressida 1 dacion 
* GCoELerhac Lon = <-26 
WHITE FEMALE GROUD * MCDEL: HiTE FEMALE 
Variatles included: a 
AFQTECNT F-Value PLrOD>F Raco ware 
ENTREAYG * 4.6 Ee ooS S05 25 
ENTRYAGE x 
ESDG * Ne variables entered at less 
Pee eR NCIS = tnan the BegutGed..°05 
SASVAEALC-SASVAEBWEK x Significance ievel. 
x ross-Validation 
* eed eae = 2.085 
ELACK MAZE GROUP * NMEOE Ls SLACK MALS 
Meetakles included: e : 
AFOTFCNT * eee iS PLODDE Besculace 
ENTREAYG x ~9018 .5740 345 
ENTRYAGE * 
HSDG = Ne variables entered at less 
TEPENDIS * Bhan the Lrecuired «0 
SASVAEAL-SASVABWK * significance level. 
* Cross-Validation 
* COEreLatE1on = ~«04 
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TA Bees ETT 


RAptomememnecULIower SIBPNISE DISCRIMINANT 
ANvebysts PONE IN STEP & 


—_ <a <b cue me ee ee es we ee ee ee ee we we es ee ee ee ee ee ee ee es ws se ee ee es ee ee es es ee ee eee 
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-SASVASWK 


TE 


=o RSVAD AK 
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ink 


ALE GROUP 
inciuded: 


E GROUP 
included: 


NOt note er WISE SELECTION: -SIze o 
Variakle Be eres PoWwalue Pree) 

-S 
MALE moms «2010 0«~— SC. O00 
ENTRPAYG .0164 S2eole 20000 
HSDG 2058 11.446 0 OUn 
ELACK mo 42) 24.620 ue oa 
SASVABWK .0103 9.084 -U0 0) 
MODE tee iChat aww Sooo eCTICNs SIEr 3 
Variable eee F-Value ProboF 

=> 6 
Me OT CNT 93006 i Deo Fan Ot 
BigaePAYG ~.0521 39.42! 20.00) 
MOULD GeraeimolSPHLSE SELECTION; Size 2 
Woes eeremmetal F-Value PLOLOE 
SASVASGS 29340 Cron) 20nie? 
(OUP eee nO steer Wi SE SELECTION: Sizk 4 
Variable Partial F-Value Probo>F 
No variarlés dan be entered as ne steps 
are possibie. 


(nto tithith 2 <tit 
bri inti ae tore 
UNTO OHIO fh 
api Gwarar-A 
bate ott oo 
tht bear’ 
whe) GQecttbere 


tnt Minti <ty 
Pinto aap 
CUO rgFRO WN 
<hi © totdmrRr- OQ 
Hs oe hth 


~SASVABWK 


ioe Ga QUE 
Poe d ed: 


-SASVABWK 


th th th tt th He te tt 


UGRe eee ote PW Ste SelLeCrTIONs “Slizc 3 
Variakle Partial F-Value Prck>Fk 
= 
SASVAEGS mOeed 4.501 Orie 
SAoVA EAL 1. 0586 e924 SU ocU 
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TABLE XLV 


PADTOsSN HesuLitsS Cr CrOSS-VALIDATION 
DONE IN STEP 9 


> eee ee es ee ees ee ee ee oe ee ess ee ee eee ee oe ae ee ee ee es ee ee eee ee ee es ee eee ee eee ee 


MAIN CROUP = MODS. AlN CROUP 

Peetaciles included; = 

ENTRPAYG * F-Value Proven reo audi < 

HSDG * 21.486 0001 0490 

ELACK *  . 

EE OVAEST * Variables Entered and Probodt 

MALE * MALE -0001 
a ENT RPAYG Out 
sa HSDG OU 0s 
* ELACK aud) 
i SASVABSL eZ 
* Cross-Validation 
= Cerrelation = .204 

WHITE MALE GROUP * MCDEL: WHITE MALE 

Mariatles included: sa ; ; 

Mais A YG = Daou Bowe Resoudg < 

HSDG = ia O 4 20091 2045] 

PEO VAEAL * 

EEoOVAESI * 
* Variables Entered and FROBD>t 
* ENTRPAYG 0001 
= HOG 2000 & 
= SASVADAL ioc? 
* SASVABSI 0047 
x 
* Cross-Validation 
- COrrelation =. 
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DPABLE XY 
RALDICMAN HIT RAIES FROM STEP 10: DISCRIMINANT 
ANALYSIS USING SIGNIFICANT VARIABLES FROM STEP 7 
EFOOL=TEST * Peele bh > 
PemOohS PROrCRTIONAL * 
MG Success = .34 x MAIN GROUP Pe eval ps: DERIVS& 
“MG Non-Success = .66 * ost Vere 
WM Success = . . * Wee bs. Man Ss mores DERIVE 
WM Non-Success = .62 * =5 96 VALIDE 
FOOL=YES x BIE SRAITES 
FRIORS PROPCRTIONAL * : 
MG Success = .34 ; * MAIN SROUP -061 DEFIVS 
Mme Nor-Success = .66 * eODd VAL ibe 
WH Success =. * WEE MALS Oe S DERIVE 
WM Non-Success = .602 * ny VALIDE 
EOOL=TEST * Helige Ade Ss 
mec AULi ExICES * 
Success = .5 * MAIN Grove 07 Deals 
Non-Success = .5 x S504 VALIDE 
* WHITrc MALE SoS DERIVE 
* oo VALID 
FOOL=YES * Mirena Leo 
moe aUlLt FRICKS * 7 
Sie@cess = .5 * Ai Gano? mg) DERIVE 
Non-Success = .5 * Sey VALIDE 
x Roe eA eS Seo DERIVE 
* 506 Vie so 
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TELE SVE 
RADICMAN HIT KATES FRCM STEP 710: DISCRIMINANT 
ANALYSIS USING SIGNIFICANT VARIABLES FROM STEP 8 

FOOL=1ES1 * Hid SAEs 

FRIORS PROFCRTIONAL * ; 

MG Success = .34 | * MAIN GROUP -610 DERIVE 

MemnOn-Success = .99 = Oe VALICE 

WM Success = .38 | a Wie ee AL © 270 Oe Ray 

wi Non-Success = .02 * 20 © Ve iie ec 

WF SuccesS = .21 * WEITE oN DERIVE 

WF Non~Success = Fa 2 x FEAALE eo ee VALI Des 

NWF Success = .75 * NCN-WOITE ae DERIVE 

NWF Ncn-Success = .8& * Pee Le 28/79 VALIDE 

FrOOL=YES * Hi -65 055 

MepOnS PROFCRTICNAL * 

MG Success = .361 7 MAIN GROUP soe DEFIVE 

YG Ncen-Success = .634 * sO Weel De 

Meouccess = .3/5 | a We eer Aol, & ~o24 Dea LV & 

WM Neon-Success = .0ZzF * woe VAiivoéeé 

WF Success = .226 * We ee a kel DERIVS 

WF Non-Success = .714 « FEMALE os VALIDc 

NWF Success = .15 * NCN-AHITE ood DERXIV8 

NWF Necn-Success = .85 * FEMALE 879 VSL ILS 

FOOL=TEST * Fol lena ls S 

DEFAUGIT ERICRS * 

Success = .5 * MAIN GROUP 25109 Dent ve 

Mem=success = .5 ot oe VALITE 
x eee AL & Seale DERIVE 
* «104 VALE be 
x Na Sorte. DERIVE 
™ FEMALE eo50 Voki tae 
* NCNwr-adITTe oo) Deni ve 
* FEMALE eo Vari pe 

EFOOL=YES a Maia RAGES 

MmerAULT ERICRS * 

Success = 25 * MAIN GROUP aoe DERIVE 

Non-Success = .5 * cael VALID 
* Weel ES Maes eS DERIVE 
* 2949 VALIDE 
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TITLE VALILATION SAMEIE; 
EROC FREC LATA=WHMVAL: 
TABLES SUCCESS: 
FROC LAISCRIM DATA=DEnRIV8 OUT=FARMS SIMPLZ POOL=Y=S: 
@mass SUCCESS: 
VAE ENTIREAYG HSDG ELACK SASVABSI MALE : 
BEG@ORS PEOPCRTIONAL: 
TITLE DERIVATION RESULTS OVERALL 
EROC DISCRIM DATA=PAR¥YS TESTIDATA= SVALIDG: 
TESTCLASS SUCCESS: *. 
TITLE VALIDATION RESUITS OVERALL; 
EROC CISCRIM DATA=WHMLCER OUI=PARMS SIMPLE POOL=YES; 
@euss SUCCESS: 
VAR ENTIRESYG HSDG SASVABAI SASVABSI;: 
ERIOKS PROECRTIONAL: 
TITLE DERIVATION RESUITS WHITE 
PROC LISCHRIM DATA=PAR¥S TESTEAT = WHAVAL; 
FESTCLASS SUCCESS: 
TITLE VALIDATION RESUITS WHITES: 
y 
v7 
J//STEEFIOE JCB (3115 0103), ERPROP', CLASS=B 
V7*MAIN CRG=NPGVM1. 31145 
Ye EXEC SAS 
PVSAS.HORK DD SPACE=(C¥L,(10,10)) 
//ELLEIN COD DISP=(OLI,KEEP) , DSN=MSS.$3115.GOLS 
MysvSIN ID * 
CPTICKS NOCENTER LS=&0 ERRORS=0: 
xTHIS ERCGRAM GETS Hil RATE INFO USING VARS 
FRCM RESULTS OF STEE 7 CROSS-VALIDATION 
WHICH WERE ALSO USEL IN STEP S, AND IT ALSO 
USES ECCI=IEST AND PRICKRS PROP: 
CATA LERIVS: 
SET FILEIN.DERIVS; 
*TO DEFINE THE VARIAZLE SUCCESS: 
*TO RECOLE $Fix; 
IF SEX=1 THEN HALE=1; ELSE MALE=0; 
IF ((T1AFMS1 GE 45) ANC (ACHVDEUG=1) AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
ELSE SUCCESS = 0: 
IABEL 
SUCCESS = MEETS ALL CRITERIA (1), OTHER (9); 
CATA WHMDER;SET FILEIN.DERIVS: LF GROU P=1: 
*TO DEFINE tHE VARIAEFLE SUCCESS 
iF ( (TAES 1 GE 45) ANL in cus') AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
FLSE SUCCESS = 0: 
IABEL 
Pye@erSS = MEETS ALL CRITERIA (1), OTHER (0): 
LATA VALID8: 
Sil FIIEIN.VALIDS: 
*TO EECOLE SEX: 
IF SEX=1 THEN MALE=1; ELSE MALE=0; 
*TO DEFINE Ide VARIAELE SUCCESS: 
IF ((TAEMS 1 GE 45) ANZ (ACHVDE4=1) AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
ELSE SUCCESS = 0: 
LABEL 
SUCCESS = MEETS ALL CRITERIA (1), OTHER (0): 
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LABEL . 
SUCCESS = MEETS ALL CRITERIA (1), OTHER (0); 
CATA WHMDER;SET FILEIN.DERIV8;1F GROUP=1; 
*TO DEFINE tHE VARIAEIE SUCCESS; 
IF ((1AFMS1 GE 45) ANE (ACHVDE4=1) AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
FLSE SUCCESS = 0: 
TORR EL 
SUCCESS = MEETS ALL CRITEEIA (1), OTHER (0); 
*TO LEFINE THE VARIAEIE SUCCESS: 
IF ( (TRESS 1 GZ 45) ANE (ACHVDE4=1) AND (ELIGREUP=1)} 
THEN SUCCESS = 1; 
FLSE SUCCESS = 0: 
LABEL ; 
SUCCESS = MEETS ALL CRITERIA (1), OTHER (0); 
CATA VALID8: 

Sol FILEIN.VALIDS: 
Mesei=1 THEN MALE=1: ELSE MALF=0; 
*TO DEFINE THE VARZIAEIE SUCCESS: 
IF ((TAEHS] GE 45) ANZ (ACHYDE4=1) AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
ELSE SUCCESS = 0: 
LABEL - 
PU@eCESS = MEETS ALL CRITERIA (1), OTHER (0}: 
LATA SEMVAL;SET FILEIN.VALIDS;1F GROUP=1; 
*TQO DEFINE tHE VARIAEIE SUCCES 
IF ((TAEES 1 GE 45) ANI (ACH VDE 421) AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
ELSE SUCCESS = 0: 
LABEL 
SUCCESS = MEETS ALL CRITERIA (1), OTHER (0); 
EROC FREC LATA=DERIVE: 
TABLES SUCCESS GROUP: 
TITLE DERIVATION SAMELE; 
EROC FREC raia= WHMDES: 
TABLES SUCCES 
TITLE DERIVATION SAMErE WHLIn MALES 
EROC FREC DATA=VALIDE; 
TABLES SUCCESS GROUP: 
TITLE VALIDATION SAMELE; 
EROC ERC LATA=WBMVAL; 
TABLES SUSCCESS: 

ITLE VALIDATION SAMELE WHITE MALES: 


FROC LISCRIM DATA=DERIV8 OUTI=PARMS SIMPLE POOL=YES; 
[Geass SUCCESS: 
VAR ENTEPAYE HSDG ELACK SASVABSI MALE; 


TITLE DERIVATION RESUITS OVERALL; 

FROC LISCRIM DATA=PARES TES TIDATA=VALIDS: 

TESTCIASS SUCCES 

TETLE VALILATION RESULTS OVERALL: 

EFROC DISCRI¥ DATA=WHMLCER OUT=FARMS SIMPLE POOL=YES: 
CLASS SUCCESS: 

VAR ENTBPAYG HSDG SASVABAI SASVABSI: 
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TITLE DERIVATION RESULTS w#HIIE MALES; 
EROC LISCRIM DATA=PAR*S TESILATA=NHMNVAL; 
TESICLASS SUCCESS; 
TITLE VALIDATION RESULTS WHITE MALES; 
y 
// 
VySmEFIOL JCB 43115 0103),' NCEROP', CLASS=3 
7/*MRIN CRG=NPGVM1. 31152 
// EXEC SAS 
7/SASeWCHK ED SPACES (CYL, (10,10) ) 
PAPILEIN DD DISP=(OLI,KEcP) , DSN=NSS.S3115.GOLD 
Y/SYSIN ID * 
CPTICKS NOCENTER LS=8C ERROES=0: 
THIS ERCGRAM GEIS HIT RATE INFO USING VAKS 
FROM KESULIS OF STEP 7 CROSS-VALIDATION 
WHICH WEFE ALSO OSED IN STEP 9, AND USES POOL=TEST 
BUT NCI ERICRS PROP: 
LATA L[ERIV8&; 
SET FILEIN.DERIVS; 
*TO RECOLE SEX; 
TF SEi=] THEN MALE=1; ZLSE MALE=O; 
*TO LEFINE IHE VARIA£L=E SUCCESS; 
IF ( (TREES 1 GE 45) AND (ACHVDE4=1) AND (ELIGREUP=1) ) 
THEN SUCCESS = 1; 
ELSE SUCCESS = 0; 
IABEL 
SUCCESS = MEETS ALL CRITERIA (1), OTHER (0); 
CATA WSHMDER;SET FILEIN.DERIVS;IF GROUDP=1; 
TO DEFINE ine VARZAEIE SUCCESS: 
IF ( (TAEHS 1 GE 45) ANI (ACHVDE4¥=1) AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
ELSE SUCCESS = 0: 
IABFL 
SUCCESS = MEETS ALL CRITERIA (1), OTHER (0); 
CATA VALID8: 
SEI FILEIN.VALID8; 
*TO BECCIE SEX: 
MeescEX=1 TEEN MALE=1; ELSE MAIE=0; 
*TO [EFINE THE VARIAELE SUCCESS; 
IF ( (TREES 1 GE 65) ANL (ACHVYDE4=1) AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
ELSE SUCCESS = 0: 
IABEL 
SUCCESS = MEETS ALL CFITERIA (1), OTHER (0); 
CATA WHMVAL:SET FILEIN.VALID8:1IF GROUP=1; 
*TO DEFINE THE VARIAEIE SUCCESS; 
IF ( (TAEHS GE 45) AND (ACHVDE4=1) AND (ELIGREUP=1)) 
THEN SUCCESS = 1; 
ELSE SUCCESS = 0: 
LABEL 
SUCCESS = MEETS ALL CFITERIA (1), OTHER (0); 
FROC FREC LATA=DERIVE; 
Metes SUCCESS GCROUP: 
TITLE DERIVATION SAMEILE; 
EROC FREC LATA=WHMDEE; 
TABLES SUCCESS: 
TITLE DERIVATION SAMELE WHITES; 





meee FRee LATA=VALIDe; 

TABLES SUCCESS GROUF:; 

TITLE VALILATION SAMEILE; 

EROC ERG LATA=WHM VAL; 

TABLES SOCCESS; 

TITLE VALILATION SAMELE WHITES 


EROC DISCRIM DATA=DEHIV8 OUTI=FA 
CLASS SUCCESS; 

VAR ENTRPAYG HSDG EIACK SASVABSI MALE; 

TITLE DERIVATION RESTITS -QuERALL; 

FROC LISCRIM DATA=PARYS TESTLCATA=VALIDS; 

MESTCIASS SUCCESS; 

TITLE VALILATION RESUITS OVERALL; 

FROC DISCRIM DATA=WHMLER OUT=PARMS SIMPLE POOL=TEST; 
CLASS SUCCESS; 

VAR  ENTREAYG HSDG SASVABAI SASVABSI; 

TITLE DEFIVATION RESUITS WHITES: 

EROC CISCRIM DATASPARMS TESTLATA= WHMVAL; 

TESTCIASS SUCCESS; 

TITLE VALIDATION RESULTS WHITES; 
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